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Return on Capital Employed —A Measure 
of Management 


by F. J. MUTH 
Assistant Controller, Armstrong Cork Company, Lancaster, Pennsylvania 

This paper analyzes the basic concepts involved in the study of re- 
turn on capital employed and cites illustrative comparisons of enter- 
prises in terms of profit on sales and turnover, which are the factors 
of return on capital employed. It then discusses some pitfalls to be 
avoided if a satisfactory return is to be obtained. These are identi- 
fied as failure to place responsibility for profit, desire for bigness for 
its own sake, failure to recognize obsolescence, and failure to analyze 
new capital commitment properly. 


ITH THE REAPPEARANCE OF COMPETITION, management has become in- 

creasingly aware of the importance of keeping the three legs of the business 
tripod—that is, sales, profits and capital employed—in sound relationship. We 
cannot afford today to concentrate on sales volumes with the hope that profits 
will automatically be taken care of. Neither can we expand our plants and dis- 
tribution operations without recognizing that increased investment carries with 
ita responsibility for earning. 

The use of return on capital employed to evaluate the effectiveness of man- 
agement is not new. Reference to early texts on business finance shows that 
authors usually devoted a paragraph or two to its significance. In the early 
1920's, E. I. du Pont de Nemours put the theory to work by instituting its now 
famous chart room, a mechanized method of portraying results for the Board 
of Directors. This presentation, based on the return on capital employed, has 
passed through several refinements since then. Today it represents industry's 
outstanding example of the application of this tool for internal management. 


What Is Return of Capital Employed, How May It Be Improved? 


In this discussion, we will first define capital employed, examine the formula 
for determining the return on capital employed, study a number of exhibits 
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which will serve to illustrate the value of this as a base for analysis in planning 
for the future of our businesses, and philosophize a bit on the pitfalls to be 
avoided if we are to maintain and improve competitive position. 

By capital employed we me: 1 the total of the assets used in the business, ie, 
the cash, accounts receivable, and inventories, commonly referred to as current 
capital, and plant property and equipment, or fixed capital. It is the figure 
shown at the bottom of the left-hand side of the standard balance sheet in its 
traditional form. Where the money for these assets comes from is not signif. 
icant. It may have its source in varying proportions from vendors, accrued taxes, 
funded debt, and stockholders. Our concern is with how these funds are put 
to use both for determination of trend within our own companies and for evaly. 
ation of our performance against competition. 

Why should we select capital employed as a basic measure rather than stock 
holders’ equity, i.e., total assets minus liabilities? By relating profits to stock 
holders’ equity, we obtain the return on the owner's investment, an important 
measure. However, all businesses actually employ funds in excess of the owner's 
investment. These additional funds are obtained through vendors, bank borrow. 
ings, or funded debt. We are interested in testing the effectiveness with whid 
management employs the total funds made available to it. Furthermore, capital 
employed supplies a common base or denominator for comparison of competitive 
results, regardless of the various methods through which the companies com 
pared may have accumulated the funds they are using in their business. 

The formula for return on capital employed is simply the precentage of profit 
on sales times turnover, or net profit divided by sales times sales divided by 
capital. This may be stated as follows: 

Formula 
Percentage of profit on sales X Turnover = Percentage return on capital employed 
Net profit $10,000 X 100 r Sales $100,000 


Sales $100,000 Capital $50,000 
10%, x 2 = 20%, 

As indicated, if a business earns a profit of $10,000 on annual sales d 
$100,000, and employs a total capital of $50,000 in doing so, it has a 10 pe 
cent profit on sales and two turns of capital per year. Accordingly, its retum 
on capital employed is 10% x 2 or 20 percent. Obviously, we can obtain th 
same answer by simply dividing the net profit by the capital employed but, a 
so doing, we would lose sight of two important factors, the significance of cos 
in relation to sales income and the significance of the level of capital employel 
in relation to sales volume—two variables which must be kept under constatt 


Percentage return on capital employed 
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study if we are to know what is happening within our operations and where 
managerial effort needs to be concentrated. 
The return, so defined and determined, can be improved in three ways: 





1, By increasing net sales through higher ventory levels, more rapid collection 
prices or greater volume. of accounts receivables, putting ex- 

2. By decreasing costs. cess cash to use, and through eco- 

3. Byr the t of capital em- nomic control of additions to fixed 
Jund through improvement in in- capital. 


Comparisons with the Company's Own History and Competition 


With this background, let us take a quick look at tables of relationships devel- 
oped to appraise the performance of a hypothetical company, which we will 
name the Random Company. To do this, we must establish how the Random 
Company is doing, first in relation to its past performance, second in relation to 
its competitors’ performance, and third in relation to companies nationally rec- 
ognized as falling into the category of well-managed businesses. The following 
figures show the Random Company's return on capital employed over the past 
six years: 


Return on Capital Employed 
Random Manufacturing Company 


1947 

1948} Average 14% 
1949 

1950 13% 
1951 8%, 
1952 6%, 


The company’s earning ability shows a marked deterioration from the average 
experience of the immediate postwar years of 1947 to 1949, inclusive. The 
question which comes to mind is whether the Random Company has suffered 
from general economic conditions or whether this adverse trend indicates a 
lessening of the managerial effectiveness. Reference to the table below, which 
portrays the standing of the Random Company with its competing companies, 
shows that the answer apparently does not lie in the economic situation but 
rather that something has happened internally which needs correction to put the 
Random Company back in the competitive position which it held in the earlier 
years: 
Return on Capital Employed of Competing 


Companies 
1952 
Company A 16% Company | 8% 

B I5 J 8 
Cc 14 - 7-7 

D 13 a 

E Random 6 

F 10 M 5 
S 10 N 5 
H 
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To get at the Random Company's situation in more particular, we break the 
return history down into the two separate factors in our equation, profit on sales 
and turnover: 


Return on Capital Employed, Profit on Sales, and Turnover 
Competing Companies 


1952 
RETURN ON 
CAPITAL EMPLOYED PROFIT ON SALES TURNOVER 
Company A 16% 10% 1.6 
B 15 7 2.1 
Cc 14 8 1.7 
D 13 10 1.3 
E It it 1.0 
F 10 4 2.5 
SG 10 4 2.5 
H 9 5 1.8 
| 8 5 1.6 
J 8 6 1.3 
K 7 4 1.7 
L 7 3 2.3 
Random 6 4 1.5 
M 5 3 1.7 
N 5 3 1.6 


Here we have a striking illustration of the fact that profit on sales should not 
be accepted as the sole answer to how well we are doing. Company E, fifth on 
the list of competitors, has the highest profit on sales and Company D, fourth 
on the list, has matched Company A. Agreed that no two companies achieve 
their results in the same way, it must be borne in mind that these are competi- 
tive companies and we are trying to find out how they have obtained their results, 
By means of the above components of the situation, we can isolate the areas 
which we need to examine further. Moving on to the third column of figures, 
we find a decided spread in the turnover or use of capital. It is of particular 
interest that Companies F and G, which are near the bottom of the list with 
respect to profit on sales, achieve a turm of 2.5 times which keeps them well 
above average on return on capital. 

The Random Company is low with respect to both profit on sales and turnover. 
The low turnover suggests that increased effort must be made to improve the 
sales income level and the low profit on sales suggests that factory costs must 
be reviewed for improvement. Both of these steps need further analysis. A 
study of sales income would include examination of company price levels com 
pared with those of competition and the quality of product versus competition. 
If these two appear to be in line, more intensive sales effort is indicated. 
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Increased volumes will obviously lower costs and a searching review of material, 
labor and detailed expense will uncover the possibility of further savings. 


Comparison with Performance of Outstanding Managements 


These are only a few of the approaches which can be made toward improving 
the standing of the Random Company. Once each echelon of the organization 
has become interested in making its contribution toward reversing the estab- 
lished trend, innumerable avenues leading to this goal will be uncovered. In 
this program, close attention should be given to the employment of funds for 
cash, accounts receivable, and inventories. The balance sheets of competing 
companies should be analyzed and comparative turnover figures developed for 
both current and fixed assets to determine whether or not the Random Company 
has been negligent in controlling the levels of these accounts. It will probably 
be found that improved credit policies and more effective inventory control will 
bring to light the fact that the amount of capital presently employed would sus- 
tain a far larger volume of business. 

Now let us examine the experience of the Random Company and its competi- 
tion against the results obtained by fourteen companies which fall into the cate- 
gory of representative companies or businesses which are recognized as being 
well managed in the sense of having maintained a consistently satisfactory return 
on capital employed over the years. This list used here has been selected by 
leading investment counsellors. From this record, we can assume that the Ran- 
dom Company and its competition are engaged in an industry which various 
members have shown can produce a return on capital employed equivalent to 
that produced by outstanding management groups of a cross section of all Amer- 
ican industries, The list is as follows: 


Return on Capital Employed of Representative Companies 


1953 
General Motors Corp 14.6% 
E. I. du Pont de Nemours & Co. 13.5 
Kennecott Copper Corp. 12.4 
Crown Zellerbach Corp. 12.0 
Continental Oil Co. 11.3 
J. C. Penney Co. 10.8 
Phelps Dodge Corp. 10.4 
Eastman Kodak Co. 9.7 
General Electric Co. 9.6 
Union Carbide and Carbon Corp. 9.6 
Chrysler Corp. 9.4 
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Deere & Co. 8.6 


First Nationa! Stores, Inc. 7.4 
International Business Machines Corp. 7.3 
Random Manufacturing Co. 6.0 


To proceed further in our diagnosis we must study another table, which com- 
pares the performance of the Random Company with representative companies, 
from the angle of increase or decrease in 1951 profits over 1950, both before 
and after tax. (This study is suggested because reversal in profit performance 
is so often explained away as the normal result of drastic increases in taxes.) 
Here are the figures: 

Representative Companies 


Increase or (Decrease) in Profit—i951 over 1950 


BEFORE TAX AFTER TAX 
Dow Chemical Co. 105% 22% 
Crown Zellerbach Corp. 67 33 
Merck and Co., Inc. 63 10 
Phelps Dodge Corp. 32 7 
Kennecott Copper Corp. 18 3 
International Business Machines Corp. 26 (16) 
Eastman Kodak Co. 12 (20) 
General Electric Co. 12 (20) 
Union Carbide and Carbon Corp. i (17) 
E. |. du Pont de Nemours and Co. 10 (28) 
J. C. Penney Co. (3) (25) 
Random Manufacturing Co. (25) (37) 
Caterpillar Tractor (42) (46) 


Here we see that, in spite of increased taxes in 1951 as compared with 1950 
(normal and surtax 42 percent and excess profits 15 percent in 1950, normal 
and surtax 52 percent and Excess Profits Tax 30 percent in 1951), five com 
panies were able to increase their profits both before and after taxes. Arother 
five increased their profits before taxes and showed a decline after taxes, but it 
must be remembered that this decline was from a relatively high level. In shott, 
these well-managed companies were successful in maintaining a satisfactory 
return on capital in spite of taxes, competition and government regulations. 
Again, another set of figures may be used to show how a group of selected 
companies manage to maintain a satisfactory to high return on capital employed 
through various combinations of profit on sales and turnover. Each is to @ 
degree representative of the industry of which it is a member. At the same 
time, this table as a graphic illustration of the fact that companies cannot be 
compared on the single basis of profit on sales or of turnover. It is the com 
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bination of the two, the return on capital employed, that supplies the common 
denominator required for comparison. The figures show: 


How Different Companies Made Money — 1952 








RETURN PROFIT 
ON CAPITAL ON SALES TURNOVER 
General Motors 14.6% 74%, 1.9 
E. |. du Pont de Nemours and Cow............ccsseceeee: 13.5 14.0 92 
imemmnntt Camee COW enccncencesecsescssenccsessssesansenere 12.4 18.3 7 
J. C. Penney Co. 10.8 3.4 3.2 
International Business Machines Corp. .................. 7.3 9.0 8 
Random Manufacturing Co. 6.0 4.0 15 





In this illustration, the first three companies have about the same level of per- 
formance but each achieved it in a different way. General Motors Corp. had a 
medium profit on sales but the highest turnover. Kennecott Copper is exactly 
opposite with a high profit on sales and relatively low turnover. Du Pont stands 
part way between these two, both on profit on sales and turnover. J. C. Penney, 
typical of the retail sales industry, depends for its retutn on capital on a narrow 
margin on sales but extremely high turnover. Since the International Business 
Machines do not sell most of their equipment outright but, instead, rent or lease 
it, it has a heavy capital investment. Accordingly, the turnover is low and, since 
profit on sales is only average, the return on capital is not high. Our hypotheti- 
cal company suffers from a narrow margin on sales without achieving a suffi- 
ciently high turnover to compensate for it. 

Our final table, is a study of postwar growth over the period of 1947 through 
1952. There is no accolade more desired by individual business than that of 
being a “growth company.” It is the proof of outstanding management, since 
it denotes the ability to expand and to maintain or increase the return on capital 
at the same time. Our illustrative data here is: 


Growth of Representative Companies 
1952 INCREASE OR (DECREASE) OVER 1947 


CAPITAL PROFIT RETURN ON CAPITAL 

EMPLOYED SALES AFTER TAX 1947 1952 
General Motors .............cccceceseseseee 93.5% 97.9%, 94.0% 14% 14.6% 
E. |. du Pont de Nemours & Co... 72.6 104.5 86.7 12 13.5 
Crown Zellerbach ............-.:ssse00- 93.9 92.4 58.9 13.5 12.0 
General Electric Co. .......scccseseeeee 74.1 72.0 49.9 I 9.6 
Caterpillar Tractor ...........cecs:sessess: 159.8 152.5 122.1 10 8.7 
Random Manufacturing Co. ........ 72.7 40.6 (10.0) 14 6.0 


In studying this information, it must be kept in mind that the ideal is to achieve 
a greater increase in sales than in capital employed and a greater increase in 
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on sales increase, the return on capital employed must increase. None of the 
growth companies achieved their postwar performance on this ideal basis. How. 
ever, General Motors and du Pont both were successful in increasing their sales 
by a percentage sufficiently higher than the percentage increase in capital em. 
ployed to offset the failure to increase profit after tax by a greater percentage 
than the percentage increase in sales. Accordingly, General Motors advanced its 
return on capital from 14 percent in 1947 to 14.6 percent in 1952, and du Pont 
from 12 percent in 1947 to 13.5 percent in 1952. Crown Zellerbach was not 90 
fortunate. Although the percentage of sales increase almost equaled the percent. 
age of increase in capital employed, the percentage increase in profit was consid. 
erably under the percentage increase in sales and, as a result, the return on capital 
fell from 13.5 percent in 1947 to 12 percent in 1952. General Electric and Cater. 
pillar Tractor had similar experiences and their return on capital employed also 
declined. The Random Manufacturing Company failed on both counts. Its sales 
increase was far less than the increase in capital employed and profits after tax 
declined. Its return on capital employed fell from 14 percent in 1947 to 6 per 
cent in 1952. 

These few tabular presentations have served to illustrate the first steps in 
analysis of managerial performance under the return on capital employed ap 
proach. Obviously further steps must be taken to pursue the diagnosis, Such 
steps would encompass breaking down our figures to make similar studies by 
divisions, by commodities, by plants, etc., searching out the weak and the strong 
among them. In so doing, it must be borne in mind that the return on capital 
employed measurement of efficiency is valid only to the point of profit responsi- 
bility. Once this point is passed, other forms of measurement must be adopted. 
For example, the sales responsibility (which does not include factory costs) can 
be measured by volume, style lines, and price trends, and trends in the distribv 
tion, selling, and advertising costs. Production performance should be studied 
not only on the basis of unit costs, but by such physical measurements as labor 
hours, formulation, scrap allowances, and quality improvement. 


Using the Tool: Place Responsibility for Profit 


Attention has been given to analysis necessary to disclose return on capital 
employed and its components, and to effect useful comparisons. Some of th 
pitfalls which must be avoided if we are to be successful in producing a satit 
factory return on capital employed, are equally important to consider. 
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The first pitfall is failure to place responsibility for profit. This represents 
one of the serious failures of modern organization. Although it is common 
practice for a fairly large company to have an organization chart, it is a rare 
thing indeed to find that the responsibility for profit has been spelled out and 
assigned to a specific individual. The sales manager knows he is expected to 
sell in such volume as to utilize the factory capacity. The production manager 
knows that he, in turn, is expected to schedule and produce so as to service these 
sales adequately. Both are expected to operate in such fashion as to produce a 
profit. If the responsibility for profit has not been placed, failure to operate 
profitably is usually explained by the sales manager as the fault of the factory, 
in terms of poor quality, bad scheduling resulting in unsatisfactory deliveries, 
or high factory costs. According to the factory manager, the sales manager has 
failed to sell the expected volumes, he concentrates on unprofitable items, the 
sales mixture and order size make efficient production impossible, and there is 
unreasonable insistence on breaking into established production schedules in 
order to meet customers’ demands. 

This throwing of blame for failure back and forth over the fence which 
divides these two areas of operation will cease only when top management ap- 
points as arbiter an individual in whom it, at the same time, places responsibility 
for profit. In making the move, the individual selected should be advised of 
the capital employed in his area of responsibility, the level of return on the 
capital the management regards as satisfactory for the present, and the goal in 
return on capital employed, toward which operations are to be directed. This 
individual must understand, first, that his performance under this responsibility 
will be measured by his success in attaining the established goals and, second, 
that his compensation will be commensurate with his performance. _ 

Once stated, this policy must be adhered to rigidly. Deviations from the estab- 
lished goals of return on capital employed cannot be explained away on the 
basis of all the untoward happenings encountered during the year. It is expected 
that the individual selected to fill the position of profit responsibility will evi- 
dence the capacity to surmount the difficult and stay on the agreed upon course. 
It must be recognized that, once this responsibility is placed, top management 
cannot interfere beyond the point of common counselling on decisions as to 
both sales and manufacturing matters, except as they may conflict with overall 
company planning. The proper delegation of profit responsibility is often dif- 
ficult for top management to achieve, but this is a must if executive direction is 
to be aimed at maintaining a sound return on capital employed. 
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Using the Tool: Test the Soundness of Growth Plans 


A second pitfall is the desire for bigness of operation without consideration 
of its economic soundness. There is a certain glamour attached to being the 
biggest company in the industry, a prestige which has a great appeal to business. 
men. The total sales volume, the number of factories, their geographical spread, 
the number of employees, the investment per employee, the advertising program, 
are all items which we see highlighted in stockholder reports. Yet none of these 
is truly significant unless the relationship of profit to capital employed says so, 
We cannot accept the theory that size alone assures profits. The desire for big- 
ness may be the very trap which causes us to embark on unprofitable ventures, 

The tragic side is that, once we concentrate on size without first evaluating 
the profit potentials of such moves with complete realism, we are trapped with 
fixed investments which may become a drag on the earnings potential of our 
business. Once we have accepted the tenet of bigness, it is difficult to retrace 
our steps and to withdraw from these unprofitable fields. This is true because 
pride must be swallowed and admission of error in judgment must be made, 
two painful moves for the average man. 

Instead of being realistic when faced with such decision, we are inclined to 
search for quick ways out of our difficulty without sitting down to determine 
just why it exists. In trying to find the way out, we spend more money to in- 
crease plant efficiency or improve distribution. We find that the insistence on 
size can be very expensive indeed. To avoid the pitfall represented by bigness 
without a proper return, every expansion project should be studied, before the 
investment is approved, to determine whether it will impair, maintain, or im- 
prove the overall company return on capital employed. 


Using the Tool: Foresee Obsolescence, Keep to Objective 


Failure to recognize obsolescence is a third pitfall. In the rapidly moving 
economy of our country, based on tremendous research programs, it is axiomatic 
that new developments will outdate our present lines. Accordingly, we must 
keep a constant watch for signs of obsolescence of our current manufacture and 
be prepared to slough off the old and adopt the new. As obsolescence creeps 
in, profit margins recede. If we fail to recognize obsolescence, we tend to invest 
more and more capital to improve factory costs or to stimulate distribution. 
Eventually, we become locked in by the sheer size of the investment and the 
cost of getting out. 

At this point we encounter not only reduced profits but, more seriously, the 
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dilution of managerial effort. The commodity in question becomes a drag on 
the company as a whole. For products which are becoming obsolete, we need 
to plan an orderly retreat. This retreat must be more rapid than the projected 
decline of the market for the product, if we are to avoid the problems of being 
in business during its demise when orders are scattered, irregular and, unprof- 
itable. It is important to concentrate our capital and talents on those items 
which are profitable and avoid the dissipation of effort on low return commodi- 
ties for which little or no hope of improvement can be foreseen. 


Using the Tool: Tie in Applications with Earnings Objective 


The failure to tie in capital appropriations with the basic objectives of return 
on capital employed completes the group of four pitfalls considered here. If 
the basic objective is to be met, all new capital investment for either main- 
tenance, replacement, or additional facilities must be related to it. An aggressive 
“growth company” usually finds that the total of projects for capital investment 
conceived or proposed by the various members of the business, substantially 
exceeds the funds available from depreciation or retained earnings. On occasion, 
it is necessary to resort to outside financing to take advantage of highly profitable 
opportunities. If such new capital is to be acquired on a favorable basis it is 
important that the maximum results be obtained from the current investment. 

Accordingly, the total of all projects presented for inclusion in the capital 
additions budget should receive a careful screening to weed out those which 
bear no promise of maintaining or improving return on capital employed. To 
assist in accomplishing this, it is helpful to record the proposals in two major 
categories, as follows: 
|. Investments which are required to main- 2. Investments made to increase the com- 

tain satisfactory operations on existing = earning power both in existing 


products and which normally do not in- ucts or new products. These include: 
crease the earning power of our fixed 








assets. These include: 

a. Rebuilding and replacement of exist- 
ing facilities. 

b. Projects for general plant improve- 
ment. 

c. Projects for safety, health, and work- 
ing conditions. 

Since projects in this category do not 

add to earning power, it is important to 

hold them to a minimum consistent with 

good plant operation, so that the largest 

share of the available capital can be 

used for jects expected to improve 

the rate of earnings. 
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a. Projects for cost reduction. 

b. Projects for quality improvement. 

c. Projects for additional capacity in ex- 
isting products. 

d. ae for manufacture of new prod- 


Investments in this category can be jus- 
tified only on the ground that they will 
improve the company's rate of return, 
— in those cases in which the ex- 
penditures are clearly required to main- 
tain the existing rate of return of a com- 
modity which is producing, or gives real 
promise of producing, satisfactory results. 
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should be approved only when the calculated savings after taxes indicate ap 
attractive return. Not only should we examine the potential return on the new 
capital, but also the return on the total capital employed by the commodity 
before and after the new investment, to avoid adding capital to an operation 
which gives no promise of a satisfactory return. The profit possibilities of 
quality improvement projects are more difficult to evaluate. Here we need an 
objective appraisal as to whether the project will assist in maintaining or im- 
proving the present rate of return. 

Projects involving additional capacity of existing commodities should be 
checked, first, as to the present profit level and, second, as to whether profitable 
sale of the increase capacity is assured over a business cycle. Investments made 
to satisfy peak demand of a year or two can seldom be substantiated and threaten 
to leave us with heavy investment in excess capacity facilities. Recommendations 
for investment to produce new products should be supported by thorough eco- 
nomic analyses, based on adequate sales research, to determine whether or not 
there will be a sustained demand for the product. 


A Vital Measurement 


Although this discussion has only touched the highlights of the value of re 
turn on capital employed, as a measurement of management, the potentials of 
continued application of this tool are obvious. We are well into a highly com 
petitive period which will test the mettle of our managerial forces. Their suc- 
cess depends on their ability to consistently employ the funds entrusted to them 
in such fashion as to produce a satisfactory return. As accountants, it is up to 
us to score the game. Let us not limit our scoring to profit on sales and balance 
sheet ratios. Let us take the additional step to show results in terms of the final 
measurement—return on capital employed. 
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Return on Investment: Gist of a Technical Service Survey 


Accounting Procedure Surveys No. 1623 and 1624 conducted by 
N.A.C.A. National Headquarters at the request of members, reflect 
interest in return om investment as a tool with which to appraise 
operations. This brief write-up on the subject, prepared by Donald 
G. Mackenzie, Headquarters Staff, includes references to the surveys. 


< USE OF THE TERM, investment, up 
to the present time, has probably been 
of more frequent occurrence in the language 
of bankers and financial management than 
in the language of operating executives, cost 
accountants, and controllers. Today, the 
profitability of investment—whether it be 
investment in working capital, product de- 
sign and development, machinery and equip- 
ment, new plants and divisions or in per- 
sonnel—has become increasingly important 
in the fight for competitive advantage. It 
is logical, therefore, that management 
should look more and more to cost ac- 
countants for relative profitability figures 
where alternatives have to be evaluated. 
However, what constitutes the investment 
figure, varies to a considerable extent with 
the type of decision for which the figure is 
to be used. 


Return on Investment In Inventory 


For instance, the investment in inventory 
may well include, in addition to the pur- 
chase cost, such carrying charges as: 


. Interest on capital invested 
. Taxes 
. Insurance 
. Housing 
Handling 
Obsolescence 
. Clerical costs 
. Spoilage 
Such additions may increase as much as 
10 per cent to 25 per cent the cost of the 
otiginal inventory investment. The owners 
of a business have a right to expect a re- 
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turn on their money invested in the work- 
ing capital required for the production of 
products.1 The proportionate investment in 
inventory and other working capital, com- 
pared to investment in fixed assets, research 
and development expense, sales promotion 
and other factors may determine the na- 
ture of the company’s future interest in 
specific products. The amount of invest- 
ment in inventory and the cost of carrying 
any excessive portion of it also serves to 
measure the dollars and cents value of tight- 
ening control procedures. The extent to 
which it is practical to go in carrying re- 
serve inventory may depend upon the re- 
lationship between the cost of carrying such 
inventory and the cost of the shutdown 
which would be risked by cutting inven- 
tory to the irreducible minimum. 


Return on Investment In Fixed Assets 
Profitability of investment in individual 
units of machinery and equipment may, in 


part, be determined by the difference in © 


operating costs of the units being consid- 
ered. The savings in operating costs of one 
machine over another, however, must be 
considered in relation to the amount of 
capital investment required for each ma- 
chine. In obtaining the investment figure, 
itself, arbitrary decisions may have to be 
made as to the length of service life of the 
equipment and the salvage value at the end 
of that period. Where the decision is be- 


1“Pricing Products to Yield Planned Re- 
turn on Plant and Working Capital Invest- 
ments,” Robert Beyer, N.A.C.A. Bulletin, 
October, 1949. 
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TABULATION OF REPLIES TO ACCOUNTING PROCEDURE SURVEY #1624 


For tabulation purposes, each of the 9 companies replying has been assigned a 
number from | to 9. These numbers, used below, are saben to individual 
responses. 
What constitutes the investment figure? 
(a) Total Assets. Gross? 7,9, Net? 4,5,7 
(b) Investment in plant facilities and working capital? 8 
(1) Plant Facilities. Gross? 6 Net? 2,4,5,7 
(2) Working Capital. Average? 2,4,5,6 End of Month? / 
(c) Net Worth. How calculated? 8, (as shown on balance sheet) 
(d) Other? Please describe. (Replies of companies | and 3 showed special 
calculations) 


Is the investment figure above on a 
(a) Cost basis? 1,2,3,4,6,7,9 
(b) Replacement cost basis? 5 
(c) Do you use more than one basis? Kindly describe. 


For what purposes do you use the above investment figure? 
(a) Comparing the profitableness of investment between plants at the operating 
level? 3,4,5,6 
(b) Comparing the profitableness of investment between products or product 
lines at the operating level? 2,3,4,5 
(c) For investment decisions regarding new or expanded facilities? 2,3,4,5,6,8 
{d) Other? Please list. 
4—Comparing the return on investment of the company with that of a 
selected list of competing and non-competing companies. 
6—A very important factor is the determination of sales prices. 
9—Comparing the profitableness of investment between divisions at net 
profit (after Federal taxes) level. 


Where more than one investment figure is used, please indicate for which purposes 
each figure is used? 
I1—Current replacement cost value of our property a t puted 
semi-annually for several purposes, including insurance. 
2—Working capital and net property used for operating divisions, com- 
mon stock and surplus used for company as a whole. 
5—Current cost of new facilities and improvements is used as basis on 
which to judge or select capital expenditures preference. 
8—We recognize that many of our facilities are not shown on the basis 
of present day cost and, for some internal purposes (particularly long 
term cash forecasting), we have tried to estimate replacement cost. 
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tween two pieces of new equipment pur- 
chased in the same year, the same assump- 
tions can be made for both pieces of equip- 
ment. Where the decision must be made 
between two units of equipment purchased 
in different years or in different stages of 
obsolescence, then questions of the current 
value of the investment may enter the pic- 
ture.? 

Profitability of investment is also used 
by management to arrive at decisions re- 
garding alternative investments in subsidi- 
aries, divisions or total businesses. Where 
the objective is to evaluate operating man- 
agements or specific operating processes, 
the tendency would seem to be to use an in- 
vestment figure which represents the money 
invested in physical assets and operating 
requirements. Where the objective is to 
measure the value to stockholders of a par- 
ticular investment, the investment may take 
account of the type of financing used and 
be based on some concept of net worth. 

In evaluating the relative profitability of 
investment in complete plants, as well as 
the investment in units of equipment, re- 
placement value has been considered for 
some of these decisions. There are, how- 
ever, a number of difficulties connected with 
the use of replacement cost, some of which 
have been expressed by Kline and Hessler 
as follows: 

1. What is a fair estimate of replace- 
ment cost or value of plant? 


2. What depreciation provision would be 
proper if plant had been constructed 
on today's know how and today's cost? 


3. The cost of production in such plant? 


2For a fuller discussion of this subject, 
to: Principles of Engineering Economy, 
Eugene L. Grant, 1950, Ronald Press; 
Dynamic Equipment Policy, George Ter- 
borgh, 1949, McGraw-Hill. 


§“The DuPont Chart System for Apprais- 
ing Performance.” C. A. Kline, 
It and Howard L. Hessler. Guinea 
Proceedings, N.A.C.A. Bulletin, Section 3, 
August 1952. 
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. The price level for our goods in an 
economy which generally dealt with 
“economic profit" rather than “mone- 
tary profit." 


5. The company's tax picture if the 
whole economy were on an “economic 
profit" basis. 


Replies to Procedure Survey No. 1624 


Some of the thinking on what constitutes 
the investment figure and how it is used is 
reflected in the nine replies received to Ac- 
counting Procedure Survey No. 1624, con- 
ducted by the Technical Service Staff at 
N.A.C.A. National Headquarters, summa- 
rized in Exhibit 1. 

The nine replies, of course, comprise a 
small sample and, therefore, cannot be con- 
sidered conclusive, but they do show a few 
areas of partial agreement. By implication 
as well as by specific statement, they also 
indicate that investment and its profitability 
can influence a wide area of decisions, rang- 
ing from those of planning capital assets 
and working capital expenditures to the 
setting of sales prices. 


Return on Investment in Labor 


The concept also appears in the labor re- 
lations field in the form of investment re- 
quired to provide a worker with a job. In 
accounting Procedure Survey No. 1623, ten 
companies indicated that they were either 
currently using, or hoped to develop, a 
figure for the investment required to pro- 
vide a worker with a job. For this pur- 
pose, however, there seemed to be very 
little agreement as to whether the invest- 
ment required should be gross or net, 
whether it should include only physical 
assets, such as plant property and facili- 
ties, or whether it should also include 
working capital and other assets, or in some 
cases, go as far as using stockholder in- 
vestment or replacement values. The re- 
plies to this survey also indicated that none 
of this group of companies attempted to 
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estimate the investment which would be 
required in future years to provide the 
worker with a job. One company expressed 
its reason for not doing so as follows: 

“The calculation of future requirements 
of investment in new facilities, promotion, 
research, etc. to provide employment, and 
the function of profit in financing these 
costs, is intentionally omitted. There are 
so many uncontrollable influences which 
can adversely affect the best efforts and 
intentions of the corporation that it is not 
considered expedient to become too com- 
mitted to anticipated progress.” 

As a substitute for the reluctance to 
project into the future the investment re- 
quired to provide jobs, many companies 
made detailed explanations to their employ- 
ees of the function of profit in providing 
the funds to finance the investment needed 
to furnish future jobs. However, the in- 
clination to forecast and the techniques for 
planning and budgeting for both national 
and corporate purposes have been increas- 
ing in recent years. It is probably not be- 
yond possibility that, when the limits of 
effect of the uncontrollable influences can 
be more reliably measured, the use of pro- 
jected investment figures and the segrega- 
tion of profits needed to finance them may 
become more useful to management as a 
guide in labor relations. 


A Promising Tool 


It is at least apparent that the concept 





of investment and the profitability of it, is 
useful, both as a measure of results 
achieved and as an effective tool for evaly. 
ating alternatives in operational planning 
of many sorts. To the extent that it serves 
as a measure of results achieved, it may be 
closely related to cost control procedures, 
acting in many cases more as a gauge of 
the need for control, rather than as the 
control tool itself. 

One of the appealing things about the 
concept of return on investment is that, 
back of every activity of business operation, 
an investment of some kind must be made 
and usually it is made with the expecta. 
tion that a profit will result. From this 
standpoint, there are no limits to the 
applicability of the concept to all areas of 
management. Up to the present time, prob- 
ably the greatest limitations to its use are 
the many different answers which can be 
obtained by variations in the construction 
and use of the investment figure, itself. 

No attempt has been made here to argue 
the pros and cons of any particular con- 
struction of the investment figure or the 
suitability of any particular construction 
for special purposes. Any attempt to do so, 
short of an extensive study of practical 
experience, would probably be premature. 
Suffice it to point out from the limited 
amount of material available at this time, 
some of the variations in construction of 
the investment figure and the breadth of 
purposes for which they are being used. 
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Equipment Replacement Policy—and Application 
by EARLE N. MARTIN, SR. 


Comptroller and Principal Accounting Officer, Godchaux Sugars, Inc., New Orleans, Louisiana 


The author outlines the accounting, economic and financial problems 
involved in equipment replacement, including interest and operating 
advantage considerations. An illustrative replacement problem is then 
solved by two different methods, one based on a three-year payoff 
period with allowance for interest, and the other a more detailed 
solution allowing for recovery of capital and interest as well as 
future operating inferiority of the new machine. The latter solution 
is shown analytically and graphically. 


a. FUTURE STABILITY of our economy depends, to a large degree, on the 

decisions we make today with regard to timing and financing our plant 
equipment replacements. Sound and acceptable procedures which can adequately 
evaluate and test the timing of our equipment replacement decisions can be 
developed only by studying this vital problem and doing some research on the 
many factors which are involved. The relatively high current cost of new plant 
equipment gives added emphasis to the need for a more liberal and thorough 
education in the art of evaluating many factors, in the field of cost accounting 
and economics, which go to make up a well-balanced equipment replacement 
program or policy. It is a subject which challenges the combined abilities of the 
accountant, the engineer and the financial officer, working together as a well co- 
ordinated team. 

Equipment policy in its broad coverage includes (a) new plant equipment 
investments, (b) additions to or expansions of existing facilities, (c) replace- 
ment of equipment when it has reached the end of its normal physical life span, 
(d) replacement of plant facilities which reach the end of their economic life 
span before they reach physical exhaustion, (e) alternative advantages existing 
between plant ownership and plant rental. It is a problem which cannot be 
resolved by accounting facts alone. We enter the field of economics and must 
consider economic trends and pressures in arriving at a sound final decision. 

Some industries are faced with the difficult problem of finding the funds 
necessary to finance the cost of much needed replacements. Funds recaptured 
through depreciation provisions based on low-cost plant facilities do not equal 
the current high cost of replacement units. However, this fact can be discounted 
in part, because the funds provided by depreciation are seldom available, having 
been used to meet other needs of the business as fast as they accumulated. Unless 
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business retains earnings in cash or securities form as a means of providing 
funds to purchase replacements of facilities, it will have to look to the “outside” 
for the much-needed capital. There has been a decided swing to debt financing, 
with the capital being provided by banks and institutional investors as well as 
by issuance of debentures. These usually have fixed maturities and provide a 
period of repayment much shorter than the life of the facilities financed. 

In the case study which follows, it is important that we know which type of 
capital will be used in financing replacements in order to calculate the rate of 
return factor. If it is necessary to finance with borrowed capital, the terms of 
the loan become another factor in our thinking. 


Misleading Approaches to Equipment Replacement 


Some very questionable policies have developed in the field of equipment 
replacement. In some cases, replacements receive no consideration until the unit 
in service has been completely written off or depreciated on the books. Too 
much emphasis is being placed on the fact that depreciation funds, built on low. 
cost facilities now in service, are insufficient in meeting the high cost of new 
and improved replacement units. Depreciation funds, as previously stated, are 
rarely available. In many cases we can develop cost savings through the use of 
new equipment, which will more than finance all of the costs, both accounting 
and economic, which attach to the new unit over a normal period of projected 
economic life. The fact that funds accumulated through depreciation are not 
available, or are insufficient, should not be allowed to influence or burden a 
replacement decision when positive action is long overdue. 

Another approach, and one which is often misleading, is to accept the claims 
of machinery manufacturers, which indicate that the investment in units they 
offer will result in cost savings which will amortize or recover the entire cost 
of the new unit in three years or less. The cost savings developed over a period 
of three years may equal the initial cost of the new unit but we normally do not 
for accounting purposes, and certainly cannot for tax purposes, amortize the cost 
of equipment over a three year period if, in fact, it has a much longer normal 
life span. It must be remembered that the cost savings which are secured will 
reflect themselves in a higher level or taxable profits. The actual amount of 
investment funds recovered will be equal to the depreciation provision calculated 
on a reasonable life span of the equipment plus less than one-half of the oper 
ating cost savings. The current high rate of income tax will claim more than 
one-half of the cost savings which are reflected in taxable profits. 
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Obsolescence Currently Demands Special Emphasis 


It is necessary that we understand and learn to differentiate between the two 
terms, (1) physical life span, and (2) economic life span. In some cases the 
two factors will coincide. However, the difference between the two can at times 
be very marked. Many charts are found in engineering texts which plot and 
contrast the trend in the economic life of certain types of equipment with its 
physical useful life. 

Many factors enter into the determination of the economic life of plant facili- 
ties. New and improved machines are developed. Product specifications and 
use are subject to change. Design of packages, packing materials and methods 
of packing are also undergoing change in some industries. New and improved 
handling and shipping equipment is developed. Markets sometimes dry up 
and disappear. Obsolescence has always been recognized but greater emphasis 
must be given to this economic factor in a period such as the present, in which 
we witness a rising spiral of equipment costs and a rapid trend in the develop- 
ment of new and improved machines or methods, 

To illustrate economic obsolescence at work, we might review the packag- 
ing problem which has developed over a relatively short period of time in the 
sugar refining industry. In the not too distant past, sugar was packaged in barrels 
and in twenty-five and one hundred pound bags. Household consumer require- 
ments were met by the retailer who hand-bagged sugars as required by custom- 
ers. Advent of the self-service chain store made necessary the factory packing 
of sugars in sizes normally purchased by the household user. This was first done 
in two, five and ten pound cotton bags and in one pound cartons. Shortage of 
cotton during war years and the rapid rise in its cost, forced refiners to change 
over to multi-wall paper bags, not only for household consumer pack but for 
one hundred pound units for industrial consumers. Both cotton and paper bags 
were originally closed or sealed by sewing. Automatic folding and sealing ma- 
chines were developed for paper bags and adhesives are now used to seal the 
bags. It would be possible to extend this list of changes. 

This is an outstanding example of economic pressures at work. Each change 
meant that machines would have to be junked or redesigned and many new 
facilities were required. Replacements had to be made, in order to stay in the 
market, long before the older units reached the end of their physical life. Eco- 
nomic obsolescence has risen at a rapid rate in this field. 


FACTORS IN A SOUND EQUIPMENT REPLACEMENT POLICY 
In this paper a replacement problem will be reviewed and methods of arriving 
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presented a procedure which is a sound and fully adequate approach, having 
as its basis a full exploration of all costs and economic factors. Sound proce. 
dures for testing and evaluating replacement decisions will put us in possession 
of valuable information which will better support the request for needed 
financing and will more clearly answer the question of whether the company’s 
profit position will support the added investment. 

The policy adopted and the procedures followed should be flexible. No arbi- 
trary standards or short pay-off requirements, such as the previously mentioned 
three year period, should limit the extent of the tests to be made. The plan 
und procedures should be applicable with equal force to problems involving 
facilities with exceptional long life spans and those with relatively short life 
spans. A reasonable rate of return on our investment in the replacement unit 
and on future costs of keeping it in service over its economic life span are fac- 
tors which must be reflected. This rate of return should adequately reflect the 
type of capital used to finance the investment and should differentiate between 
borrowed capital and true equity capital. The plan and procedures should be 
formalized and a manual should be developed to insure proper consideration 
being directed to every one of the factors. 

We should also recognize that the new unit we buy as a replacement today, 
will eventually be in competition with equipment developed in the future, and 
that this new unit will build up its own inferiority just as the old unit now being 
replaced has done in the past. The plan should provide for the evaluation of 
this future inferiority, which, to a large degree, will be influenced by the trend 
in the economic obsolescence factor. 


Cost of the Replacement Unit 


Of primary concern is the initial cost of the replacement unit or of alterng- 
natives which are available. Future periodic costs of replacing components or 
major restorations of the unit during its projected economic life must also be 
budgeted. When future periodic costs are a factor, these costs must be con- 
verted to “present worth values” and combined with the initial cost of the unit 
of equipment to constitute the aggregate “investment” which must be recovered. 
Recovery of this capital cost. is mot expressed as annual rate of depreciation 
when we make a replacement study. It will be provided for by the application 
of “capital recovery factor” which is a combined factor including capital cost 
recovery, plus a reasonable rate of return on the invesment. Capital cost re 
covery factor tables are found in many engineering and financial texts. 
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For example, if we wish to develop the average annual cost of spreading an 
investment of $1,000 plus a 10 per cent return over a three-year period, we 
would apply the capital recovery factor taken from the 10 per cent table, which 
we find to be .40211 for a three-year period. Working this out in tabular 
form we have the following: 





First year —Investment $1,000 
Return of 10% 100 
Total $1,100 


Cost and interest allocated to first year 402 





Second year—Investment balance 





Forward $ 698 
Return of 10% 70 
Total $ 768 


Cost and interest allocated to second year 402 


Third year —Investment balance 
Forward ; $ 366 
Return of 10% 36 





Cost and interest allocated to third year $ 402 


Status of the Unit to be Replaced 


The status of the old unit which is to be replaced is developed to show its 
date of purchase, its book cost and applicable accumulated depreciation provi- 
sion, its present salvage value and projected salvage value for a series of future 
years if it be kept in service for an additional period, and any other information 
which will indicate possible investment values which may have to be written off 
in the event of retirement. These are all necessary items of information, but our 
main interest will be in developing the average rate of inferiority the old unit 
has developed when it is compared with the replacement units being considered. 
We are not primarily interested in the book depreciation on the old unit, and 
use it only as a means of establishing the undepreciated balance in the asset 
account which, less any salvage recovery, will be charged against the past. 
When a large remainder value remains to be written off at the time of replace- 
ment, it probably indicates that economic obsolescence has been underestimated 
in our annual provisions. This error of the past should not qualify a decision 
to make a replacement fully justified under adequate procedures and tests. The 
number of years which the old unit has been in service and its salvage value, 
will both be used as factors in the solution of the problem later in this paper. 
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Operating Advantage of Replacement Unit 


In all replacement studies, we are concerned with the comparison of two or 
more alternatives. In contrasting the continued use of an old unit with a pro- 
posed replacement unit, we are vitally interested in the advantages of the new 
unit over the old. Comparative operating cost statements must be developed 
for both old and new units, in which we determine the operating costs for the 
next succeeding year. The potential rates of output must be determined for each 
unit. New and increased revenues which will result from installation of the 
replacement unit should be investigated. We should consider whether or not 
we are buying capacity which might not be put to use in the immediate future. 
A greater production potential may resuli in a supply of the product sufficient 
to depress the sales price in moving the product into the market. There are 
many angles which must be considered in this phase of a replacement study, 
all of them vitally important. To fully cover the many cost and income factors 
which must be included in a comparative statement of operating data on equip- 
ment, it would be necessary to write an extensive program including many spe- 
cific directions and cautions. However, assuming that the comparative records 
of cost savings and operating revenues are as accurate as possible, we will 
then have a figure which will be referred to as the operating advantage of the 
new unit. 

An example of the classes of costs to be included in the comparative operating 
cost statements would be labor, both direct and indirect, power costs, material 
usage (if a high rate of rejects is being experienced), insurance, ad valorem 
taxes if applicable, maintenance costs and other pertinent items of cost of keep- 
ing the unit in service for the next current operating year. 

The operating advantage of the new unit has been explained and its develop- 
ment discussed above. Accountants, engineers and financial officers all under 
stand the term. It has been developed on the basis of costs and factors which 
are in daily use in accounting and statistical reporting. If the new unit is in- 
stalled, it will bring with it certain advantages by way of cost savings and in 
possible added revenues. If the old unit is continued in service, these advan- 
tages will not be obtained because the old unit is inferior when contrasted 
with the new unit. Therefore, the operating advantage offered by the new unit 
for the next succeeding year is also the measure of operating inferiority which 
has been accumulated by the old unit. 


The Inferiority Gradient 
The accumulated operating inferiority is used as a base for development of 
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the inferiority gradient. For the purposes of a replacement study, the total of 
this accumulated inferiority is divided by the number of years the old unit has 
been in service and an average gradient is obtained. For example, if the operat- 
ing inferiority of the old unit totals $30,000 for the next succeeding operating 
year and it has been in service for fifteen years it is assumed that this inferiority 
has accumulated at the rate of $2,000 per year. At the end of the first year in 
the series it stood at $2,000, at the end of the second year at $4,000, thus pro- 
gressing until it reached $30,000 at the end of fifteen years. 

It is true that this inferiority is a combined factor representing the increase 
in accounting costs, and also reflecting the economic changes in machine design 
and potential. It is also true that the cost of maintenance will grow progressively 
larger, the efficiency of the unit will move downward, the rate of rejects or 
unsound product will grow, and many other changes will take place which are 
normally reflected in the operating accounts and records of machine performance 
as the machine acquires age. These cost factors and effects follow a rather 
definite pattern and can be forecast with a sufficient degree of accuracy. 

It is also true that the new unit will eventually be in competition with chal- 
lengers or new machines developed in the future, with many new potentials 
built into them. These future changes may be erratic, but they are inevitable. 
This is the part of this factor which is referred to as the economic element 
and which will not be recorded on the books as time moves on. It is the ele- 
ment which will affect the economic life of the unit as compared with its physi- 
cal life. 

Even though the economic changes in machine design and use are of a sporadic 
nature, little if any effect will show up in the solution to a replacement 
problem if we combine this element of cost with accounting costs, both those 
which are recorded and those which can be forecast definitely, based perhaps 
on changes in output statistics. 

It is necessary that we first develop the trend in past inferiority which at- 
taches to the old unit and then study trend charts relating to the type of equip- 
ment selected as a replacement, so that we can, with this information in hand, 
make a reasonable estimate of the rate at which the new unit will develop its 
own inferiority in the future. This progressive annual rate is known as an 
inferiority gradient and will be used in the solution of the problem discussed 
in this paper. 


Rate of Return on Investment in Plant Equipment 
The rate of return we set in connection with plant facility investments is an 
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SHORT-PAY-OFF-PERIOD SOLUTION TO REPLACEMENT PROBLEM 


Cost of keeping the old unit in service for three additional years: 


Present value (salvage or resale) of old unit $7,500 
Less salvage or resale value at end of three years 2,500 
Capital cost of old unit for three years $5,000 


Capital cost multiplied by the Capital Recovery Factor based 
on a 10% return for three years develops an annual capital cost 


and return of (5,000 X .402!1) $2,011 
Add interest at 10% on $2,500 final salvage 250 
Capital cost and interest per year $2,261 
Add excess operating cost of old unit over its present challenger 30,000 


Total annual cost of keeping old unit in service for each 
additional year (average) $32,261 
This figure is then compared with the annual capital cost and 
interest on the new unit at 10% rate of return over a period of 
three years. This would be ($100,000 X .402!1) capital recovery 
factor $40,211 











EXHIBIT 1 


important factor in many respects. We must be sure that we will, not only be 
able to recover all initial costs attaching to a new unit, but also to recover and 
finance future costs and, at the same time, earn a reasonable return on the 
money we invest in the equipment now and in the future. 

The primary purpose of business is to secure a reasonable return on the 
capital invested by stockholders, to be paid to them as dividends. If possible, 
an additional margin of profit should be earned for retention in the business 
for future expansion and contingencies. If we finance the new equipment with 
borrowed funds, rather than with equity capital, we want to be sure that the 
return we earn will cover the cost of this borrowed capital. In each case, we 
must develop a rate of return for use in the calculations employed in evaluation 


of replacements. 
If we use the company’s own funds, which may be available, we should set 


the rate of return high enough so that it will measure the return after the effec 
of current high income tax rates. For example, if we want to earn at least 5 per 
cent to cover a return or dividend on stockholders’ equity capital used, we must 
set this rate at a little over 10 per cent because, with a current 52 per cent in- 
come tax rate, we must earn this much to have 5 per cent left for dividends. 

If borrowed capital is used to finance the replacement, the rate of retum 
should be at least equal to the interest rate charged for this capital. In this case, 
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we can optionally eliminate the effect of the income tax factor. If our calcula- 
tion shows that the new unit will earn, for example, the 31/4 per cent being 
paid for borrowed funds, we can assume that the effect of these earnings will 
be reflected in the level of taxable profits. The charge recorded for interest on 
the borrowed funds will also be reflected in our taxable profits figure and will 
thus partly offset the earnings. 

However, it might be well to set the rate of return higher than the interest 
rate on borrowed funds in our calculations, to determine whether or not the 
investment will recover capital, earn the cost of the borrowed funds, and also 
provide additional earnings. These additional earnings could be retained in the 
business to ultimately make a future replacement of the unit with company funds, 
instead of having again to borrow funds in the future. 

Recently, a very interesting study has been made, in which the history of 
borrowed capital vs. true equity capital was traced in the period following 
World War I. It was demonstrated that, when borrowed capital was used for 
major plant investments, there was a tendency to include the earnings on this 
equipment after deducting the cost of the borrowed funds, with earnings from 
other equipment which represented the equity capital of stockholders. This 
resulted in developing a rate of earnings on equity capital alone which could 
be very misleading and which might lead to an ambitious policy of dividend 
payments. Unless we retain the earnings we secure from equipment financed 
with borrowed capital, we will eventually have to replace the equipment, possibly 
at higher costs and at much higher interest rates in the future. This may some- 
times lead to a very embarrassing financial position at the time replacements 
again become necessary. 


AN ILLUSTRATIVE REPLACEMENT PROBLEM 


The writer favors the detailed and critical analysis of each of the factors en- 
tering into a replacement study, rather than arbitrary shortening of the pay- 
off period or use of combined factors which may or may not adequately reflect 
the proper weight of each of the individual factors. To illustrate the basis of 
this preference as to method, a single problem as it might be developed by two 
methods which have been recommended in recent books* on the subject is pre- 
sented, Let us assume the following facts: 


|. The unit in service cost $50,000 and has been depreciated 60 per cent to date, 
an estimated useful life of twenty years. and now has a net ledger value of 
2. It is now twelve years old and thus has $20,000. 





*D ic Equipment Policies, George Terborgh, (McGraw-Hill Book Co., 330 West 
42nd Street, New York, N. Y., 1949). 
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Present Worth of inferiority Factor for the Year Indicated and On a 


Cumulative Basis to End of Period Indicated On a 10% Interest Rate 








CUMULATIVE 
PRESENT 
PRESENT WORTH OF 
WORTH OF INFERIORITY 
OPERATING OPERATING FACTOR 
SERVICE PRESENT WORTH INFERIORITY INFERIORITY TO END OF 
YEARS § FACTORS (10%) FOR YEAR FOR YEAR SERVICE YEAR 
1 .9091 $— $— $— 
2 8264 2,000. 1,652. 1,652. 
3 7513 4,000. 3,005. 4,657. 
4 .6830 6,000. 4,098. 8,755. 
~ .6209 8,000. 4,967. 13,722. 
6 5645 10,000. 5,645. 19,367. 
7 5132 12,000. 6,158. 25,525. 
> 4665 14,000. 6,531. 32,056. 
9 4241 16,000. 6,786. 38,842. 
10 3855 18,000. 6,939. 45,781. 
1 .3505 20,000. 7,010. 52,791. 
12 3186 22,000. 7,009. 59,800. 
13 .2897 24,000. 6,953. 66,753. 
14 .2633 26,000. 6,846. 73,599. 
15 .2394 28,000. 6,703. 80,302. 
EXHIBIT 2 


. Its present salvage value is $7,500, 


5. The initial investment required in the re- 





which will decline to $2,500 in three 
years and to zero in three more years. 

. A replacement unit is available which has 
a calculated operating cost advantage 
of $30,000 per year based on a com- 
parative operating cost study of both 
the old and the new units for the next 
three years. 


placement unit will be $100,000 and a 
10 per cent interest return is considered 
necessary. Company funds are to be 
availed of to finance the purchase of the 
new unit. No significant terminal sal- 
vage value is forecast and this new unit 
is estimated to have a fifteen year eco- 
nomic life span. 


On the basis of these facts, we will find some plant engineers recommending 
replacement, simply because the $30,000 annual cost savings projected for the 
next three years indicate ability to amortize the cost of the new unit in a little 
longer than three years. Others will theorize that the savings should not only 
be capable of amortizing the cost of the new equipment but should also be able 
to absorb the remaining book value of the old unit, less its resale value. This 
is an example of a shortsighted approach, completely unrealistic and inadequate 
when the life span of the equipment being considered is much longer than the 
three years used in testing a replacement decision. 

Two methods of approach are detailed in this article. It is interesting to 
note the difference in the end results, on which decision to replace will be 
made, Exhibit 1 reflects the first, or short-pay-off-period, approach. On its 
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showing, a decision might be made to defer replacement of the old unit. It is 
the writer's opinion that the use of the “‘short-pay-off-period” of three years for 
the new unit is too severe in this case, and has been used in lieu of making a 
detailed appraisal of all factors entering into the actual use of the new unit 
over the period of a reasonable economic or useful life. 


Nature and Use of the Inferiority Gradient 


In the solution in Exhibit 1, we have examined only the operating cost advan- 
tages of the new unit forecast over a very short period into the future. If we 
extend the service life of the new unit beyond the three years used here and 
possibly as far as the fifteen years it is forecast to serve economically, we would 
then be faced with evaluating the rate at which the efficiency of this unit will 
deteriorate and, in an economic study such as this, we must also recognize pro- 
gressive obsolescence as well. We must recognize the inferiority factor which 
will be developing. In the second solution, this factor is developed on a basis 
which seems to be both representative and adequate. — 

However, before going into the detailed solution of the problem by the sec- 
ond approach, it might be well to definitely differentiate between costs which fit 
squarely into the accountant’s concept of the term and costs or charges which 
are developed and evaluated in an economic study such as we are reviewing 
here. The difference can best be illustrated by referring to the problem, itself, 
and pointing out which of the costs or changes fall within each category. Ac- 
counting costs include (1) the items of operating expenses used in developing 
the operating cost advantage of $30,000 per year average over a period of three 
years and (2) the initial cost of the replacement unit and the salvage values 
of the old unit today and three years hence. The accountant readily recognizes 
these costs. Since company funds are to be used to finance the replacement, 
interest costs will not be a recorded accounting cost. Interest used in the solu- 
tion becomes an economic cost factor. 

The inferiority gradient used in the solution relates to both accounting and 
economic costs and is thus a “two point” cost factor. It is developed by divid- 
ing the $30,000 operating cost advantage of the new unit (operating inferiority 
of the old unit) by the number of years the old unit has been in service. Both 
the inferiority gradient and the $30,000 operating cost advantage on which it 
is figured are composed of accounting costs and economic costs. 

The inferiority of the old unit and the gradient develcped is a combination 
of deterioration and economic obsolescence. The replacement unit considered 
is of an advanced design and provides an added potential in output and cost 
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Combined Capital Cost and Present Worth of Operating inferiority 
Time-adjusted on 10% Interest Rate—and Average Annual Cost 
For the Period Indicated 

COMBINED 
CAPITAL COST 
($109,000) AND CAPITAL AVERAGE ANNUAL 
PERATING RECOVERY COMBINED COST AND 
SERVICE INFERIORITY FACTORS— INFERIORITY—TIME 

LIFE (FROM EXHIBIT I) 10% BASIS ADJUSTED 

! $100,000. 1.19000 $110,000. 

2 101,652. 57619 58,571. 

3 104,657. 40211 42,084. 

4 108,755. 31547 34,309. 

5 113,722. -26380 30,000. 

6 119,367. .22961 27,408. 

7 125,525. 20541 25,784. 

8 132,056. .18744 24,753. 

9 138,842. .17364 24,109. 
10 145,781. .16275 23,726. 
i 152,791. 15396 23,524. 
12 159,800. -14676 (23,452.) 
13 166,753. .14078 23,475. 
14 173,599. .13575 23,566. 
15 180,302. -13147 23,704. 

EXHIBIT 3 


reduction. If replacement unit were similar in type and capacity to the old unit, 
we could hope only to offset the deterioration of the old unit. Because the new 
unit is of advanced design, it will not only offset the deterioration of the old 
unit but will provide added opportunity to further reduce operating costs. This 
plus factor is the value of the economic obsolescence which has been inflicted 
on the old unit by the appearance on the market of improved machine units. 
In the solution which follows, we are faced with the necessity of forecasting 
the rate at which deterioration and future economic obsolescence will assert 
itself over the projected life of the new unit, which has been set at fifteen years. 
If we are reviewing a problem in which the maximum life of the unit is only 
three or four years, the degree of economic obsolescence is far less than that 
attaching to units with long service lives. This is also true of standard types of 
equipment on which there is little change in design or potential. However, 
where the progress in machine improvement and design is at a rapid rate, the 
prediction of economic obsolescence becomes a major factor. It is so considered 
in this problem and is specifically provided for in the second approach, rather 
than offset by shortening the pay-off period illustrated in the first approach 
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Deterioration and obsolescence accruing on the new unit are costs which will 
be incurred at varying rates in the future as the new unit acquires age. The part 
representing deterioration will be recorded by the accountant each year in the 
rising level of maintenance, the higher unit cost of output resulting from a 
drop in machine efficiency, and in the higher percentages of damaged and un- 
saleable product. This deterioration factor is definite in nature and follows a 
fairly consistent pattern of increase with the age of the unit, gradual at first and 
increasing in pace as time moves on. Economic obsolescence, however, is spo- 
radic and asserts itself as each improvement in machine design becomes avail- 
able in the equipment market. 

The spotty character of economic obsolescence is compensated for to a major 
degree by the predictable spiral of deterioration, so that the combining of the 
two elements in a single inferiority gradient gives us a factor which will not 
be subject to serious challenge. We know the present cost of the replacement 
unit and have forecast or predicted the increasing annual cost of future deterio- 
ration and obsolescence. This future cost will increase at a rate of $2,000 a year 
during the life of the unit, beginning at $2,000 during the second year and rang- 
ing upward to $28,000 during the fifteenth year. This does not seem unrea- 
sonable. The old unit had developed an operating cost inferiority of $30,000 
in approximately the same time. 

These future costs, both accounting and economic, will be incurred over a 
period of years. It is apparent, if we are to compare today’s operating cost ad- 
vantage of the new unit with the costs which attach to the new unit (including 
both its initial investment and periodic future cost), we must convert the future 
costs to today’s present worth and then combine this present worth figure with 
the initial investment to arrive at a total which will represent our over all in- 
vestment in the new unit. 

The interest rate used in the problem is an integral part of the present worth 
table we use in converting future periodic costs. It is also a factor or part of the 
capital recovery table used in developing a time adjusted annual rate at which 
the combined initial investment and future inferiority can be absorbed over 
a series of service life years. At one point in the life of the unit, this combined 
annual average cost will reach a minimum. When this minimum point coincides 
with a reasonable economic life forecast, we can feel safe in using the figure 
developed at that point for comparison with our estimated cost savings for the 
first year in which the new unit will be used. 


The Economic-Life Solution to the Problem 
Repetition of some of the subject matter here presented has been calculated 
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and deliberate, because it is necessary for the accountant and financial executive 
to understand the concepts of economic principles. We can now proceed with 
the second solution to the replacement problem. Whether or not we agree 
with the economist we can be sure that the impact of the economic costs con- 
sidered in solving the problem will ultimately reflect itself in our profits and 
financial status when we compare our position with that of our competitors in 
the economic sphere in which we operate. 

Keeping in mind the explanation of accounting costs and economic costs, we 
can now review the solution to the problem under the second approach. In 
Exhibit 2, we have developed the present worth of the progressive inferiority 
of the unit being studied, using a gradient of $2,000 per year. In Exhibit 3, we 
have developed the combined capital cost and inferiority of the new unit, based 
on a series of probable life years of from one through fifteen. In Exhibit 4, the 
information taken from Exhibits 2 and 3 is plotted on a graph. Explanatory 
notes accompany this chart. 

It is interesting to observe that, should the new unit have a life of twelve 
years, which is the minimum estimated in our forecast, the total cost of carrying 
this investment, including a reasonable return on the investment and protection 
against its future inferiority, amounts to $23,452 per year. This is far below 
the $30,000 annual cost savings estimated for the first three years of its use 
and, since the figure of $23,452 has been time-adjusted, we are comparing fig- 
ures which are comparable. It would appear that we could very profitably re- 
place the old unit now, because Exhibit 4 indicates that the new unit would 
pay for itself and earn a return, for all estimated years of life in the series in 
excess of five. Had we used a $2,500 annual inferiority gradient, instead of the 
$2,000, the results would have been altered in degree but not to a point which 
would reverse our decision. The combined capital cost and time-adjusted in- 
feriority would have reached a minimum in ten and one-half years instead of 
twelve years and, for this period, would be approximately $26,111 per year. 

In the writer's opinion, this approach is much more realistic than the first 
solution. It at least gives full weight to the individual factors and provides 
a basis for estimating or predicting future obsolescence and the rate of deteriora- 
tion which is inherent in industrial machinery. 

A question which might be raised at this point, would be with respect to 
the book value of the old unit and its salvage value. There seems to be no ref- 
erence to these factors in the solution presented as the second approach to the 
problem. The answer to this is that the difference between the present resale 
or salvage value of the old unit and its current net book value ($20,000 minus 


FEBRUARY, 1954 729 





$7,500) is a charge against the past. It has resulted from our failure to fully 
evaluate the effects of obsolescence in setting up our annual depreciation charges, 
We should not penalize the future for mistakes of the past. It has also beep 
shown that the present salvage value of the old unit will decline for each yea 
of its additional use while, at the same time, its operating costs will be rising 
as a result of additional deterioration and use. The longer the old unit is 

in use, the stronger will be justification for its replacement, although, while 
we are waiting for this incentive to develop, we may be passing a very profitable 
point in replacement timing. 


CONCLUSION 


The procedure used in the economic-life solution of the problem seems to be, 
not only more adequate but to lend itself to many variations. We can easily 
adjust our computations to include salvage values, periodic capital restorations 
during the life of the unit, and many other factors. We can vary the interest 
rate as required and adjust the inferiority gradient where facts justify this action 
The method is adaptable to all types of equipment investment problems. It ca 
be easily converted into a formula which eliminates the necessity of preparing 
the extended tables. 

A single problem has been resolved by two methods currently being sug 
gested as applicable to equipment policy decisions and apparently two completely 
different answers have evolved. In problems which concern equipment with: 
very short physical or economic life span, the first method illustrated might be 
quite adequate. However, because of the longer life span of the equipment con 
sidered, it would appear that the longer, more involved method is required to 
arrive at a sound conclusion. 

The time is “now” to adjust our policies on equipment replacement and to 
reverse a trend in timing and testing our decisions which threatens, along wih 
many other factors, to weaken our future economic stability. We must plan now 
to still be in business ten or twenty years from today. 
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Use of Accounting Information 
for Increasing Sales 


by S. D. FLINN 


Comptroller, United States Steel Supply Division, United States Steel Corporation, Chicago, Illinois 


This paper outlines the types of studies that may be undertaken by 
a sales analysis group and the type of reports that may be needed 
from the accounting department to facilitate such studies. It notes 
the need for making reports effective and for “selling” them to the 
recipients. 


om AND ACCOUNTANTS understand too little about each other, and 

their respective duties, objectives, and contributions to the company. We, 
in the accounting department, should conduct our activities to serve and further 
the sales function rather than hinder and obstruct it. While it is true that the 
more conservative accounting approach must sometimes counterbalance the more 
optimistic sales approach, to make sure of good, safe, middle-of-the-road prac- 
tices, we should never be so hidebound and inflexible in enforcing financial 
tules and policies that we retard sales efforts. 


The Work of a Sales Analysis Group 


Because business is complex, it requires considerable specialization if business 
affairs are to be handled intelligently. Specialization carries with it some dis- 
advantages, in that it makes coordination across departmental lines more dif- 
ficult. Most large corporations have set up their organizations on a line and 
staff basis. The staff groups, in many instances, provide the liaison to effect 
interdepartmental cooperation. The organizational problem of coordinating the 
staff thinking of accounting with sales activities is often met by the creation of 
a staff of accounting analysts who are familiar with the accounting system and 
who also know and understand the ways in which accounting information may 
be utilized in helping to solve sales problems and to increase profits. There is a 
meeting ground for sales and accounting thinking. This is the liaison unit be- 
tween sales and accounting for analytical, interpretive and planning activities. 

The activity of the sales analysis group breaks down into two main parts: 


|. The supervision of the collection, presen- 2. The analysis of these data to discover, 


tation and distribution of sales and re- and to contribute to, the solutions of 
lated data. sales problems. 
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It should be noted that the first classification does not include the actual work 
done in collecting and compiling sales data but only the supervision of such 
work. The analysis group is likely to prescribe the method by which the data 
is collected and the form in which it is compiled to facilitate analysis and to 
lend itself readily to effective presentation. It is with the second part of the 
work, the analysis, that this paper deals. Here the sales statistical data are util- 
ized. Together with costs, which are either standards derived from the account- 
ing system or special engineered studies, they constitute the figure information 
from which conclusions are drawn. The sales analysts then utilize their knowl. 
edge of sales, production planning, operating, purchasing or other information 
to arrive at a recommended solution to a sales problem. 

A great part of the analytical work consists of special studies. These sales area 
studies involve costs for pricing, product profitability, conditions in customers’ 
industries, and new products and processes. Some of the analytical work is on 
a regular monthly schedule basis and results in analytical and interpretive reports 
for the various management levels from top management down. 


Four Types of Analytical Studies Angled Toward Better Sales 


Studies to determine costs for establishing prices have importance. Price de. 
termination in our modern economy is a complex procedure. Many factors, such 
as quality, service, competition, supply and demand must be taken into consider. 
ation in price establishment. Last but not least, cost and profit are considera- 
tions. In fact, they are probably the most basic factors entering into the deter. 
mination of a sound price. It is in this area that the accounting department can 
supply invaluable assistance to sales management by preparing and maintaining 
cost-price relationship charts and tables. It can advise the sales department of 
the price level required to attain a profit objective, which takes into account the 
use of good facilities, efficient performance and normal taxes. 

Studies to determine what products to sell to make the most profit, are also 
of real significance. Here we enter the area of selective selling. Many busi- 
nesses, like the grocer who must carry sugar, must be prepared to provide the 
customers with some low-profit items in order to round out their product line. 
It is an important responsibility of the accounting department to point out to 
sales management what products are most profitable, so that the greatest amount 
of sales effort and attention may be devoted to them, to increase the profit of 
the company. The lack of such knowledge may result in the expenditure of 
time and effort in pushing small margin items, thereby decreasing an already 
inadequate profit from sales. 
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Studies to learn what is commercially important to the industries we sell, are 
more necessary than is generally supposed. Our interest in this is based on the 
simple premise that if our customers do not prosper, we do not prosper. There- 
fore, it behooves us to know what is good for our customers and to do what we 
can to contribute to their prosperity. Accordingly, the commercial research per- 
sonnel of the sales department familiarize themselves with, and follow carefully, 
economic reports of customer industries. They keep aware of business condi- 
tions in those industries. In studies in this area, the accounting department fur- 
nishes data on cost of sales, volume, etc. 

Studies to determine the advisability of introducing new processes and new 
products, together with the equipment necessary to produce new products, are 
an especial need of today. In this area, the sales analysts must work very closely 
with market development and research groups in the sales department. It is the 
responsibility of the market analysts to determine the potential market for pro- 
posed products and to calculate the volume which may be expected. The ac- 
counting department reduces these sales units to dollar sales volume, calculates 
manufacturing and distributing costs, and arrives at an estimated profit and 
return on the investment. 


Shipment and Inventory Reports 


As stated at the start, the special studies which have been briefly described 
are one of two services of the analysis group. The other consists of regularly- 
scheduled reports which the accounting department can furnish to increase sales 
and profits. Of course, no list could be all inclusive because each business must 
fashion its own reports to suit its own specific purposes. However, identifying 
descriptions of some reports which can be useful in increasing sales, will indi- 
cate certain approaches to the problem. 

Order and shipments statistics take a front spot. Orders received daily, daily 
shipments by sales district and the backlog of unshipped orders are basic infor- 
mation for use by the sales department. To be of maximum value, reports of 
these factors should show the percentage of increase or decrease compared with 
the past month and the previous year to date. One effective way to indicate the 
trend is to establish an index based on a representative past period. Current 
figures can then be shown as a percentage of the index base, to determine the 
trend. Weekly and monthly statistics may also be helpful. 

Inventory analysis is likewise essential. A monthly or quarterly analysis of 
finished goods inventories is a useful tool to both the sales and production plan- 
ning departments. The report should include the additions to inventory through 
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manufacture or purchase and the deductions from inventory through shipments, 
together with the relation of the resulting inventory balances to a planned of 
ideal inventory. This will indicate whether the sales department will have suf. 
ficient merchandise to accomplish its projected sales or whether it must increase 
its sales objective to dispose of the production. 

Statement of sales by salesmen’s territories takes us out into the area in which 
sales are made. This report will show quantities and dollar sales, detailed by 
major product groups and by individual salesmen’s territory. Sales should be 
compared with assigned sales quotas and should show each salesman’s percent. 
age of the total sales district quota. As an added bit of information, the sales. 
man’s cost of obtaining the business, including his salary and expenses, may 
be shown. 

Shipments by market classification may be useful. It is often helpful to make 
periodic reports of shipments by individual products, customers, and types of 
industries to which the customers belong. Not unrelated in its utility is report 
ing of shipments by geographical areas. Such a report would show individual 
products by customer, and by geographic location, and may be broken down as 
far as may be desired, as by states, counties, cities, etc. 


Reporting on Customers 


A potentially broad area of reporting is represented by consumer data reports, 
Consumer requirements reports comprise one type. Industry-wide statistics for 
this topic are available, in some industries, through their trade associations, 
These data are the source of much useful sales information, such as sales of the 
entire industry, detailed by product, by geographic territory, by type of industry 
to which sold, by end use of the product, etc. Comparison of the sales of a 
individual company with these figures provides a most effective yardstick for 
measuring the degree of participation in the market by the company and is some 
indication of its sales efficiency. Where such figures are available, it is of great 
importance to watch this comparison closely, to determine whether the company 
is bettering, maintaining, or losing its position in relation to the other firms 
in the industry. 

Analysis of consumer inventories forms a second type of consumer requife 
ments report. The knowledge of the quantity of product sold to any industy 
and its end use will produce some very interesting inventory statistics. Its 
possible to determine what proportion of products sold to a given industry was 
consumed in manufacture. If the industry purchased more of a particular prod 
uct than was utilized in manufacture during that period, the excess obviously 
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went into inventory. If less was purchased than was consumed in manufacture, 
inventories were depleted by that amount. This is a very pertinent indication 
to a sales department as to how the accumulation or depletion of customer 
inventories will affect prospective sales. 

These two types of customer requirements reports and underlying data are 
developed, and analyses made, by the sales department. The accounting depart- 
ment assists by providing service in the compilation of the reports. For example, 
the invoicing division will code all customer invoices so that required sales sta- 
tistics may be compiled by the tabulating division during the processing of the 
invoices. 


Product and Profit Reports 


Statement of profit and loss by individual products or class of products forms 
a most meaningful report. It should show dollar sales and gross and net profit 
realized. Profit figures should be developed by individual products or groups 
of products, as the need appears. This report is perhaps the most important 
one furnished to sales management and top executives, for it directly concerns 
the ultimate objective of every business—profits. Development in detail of 
profits by product, calls attention to short-margin products which are not con- 
tributing their proper share to the profit of the company. Steps may be taken 
to reduce the cost or increase the selling price of these items to make them more 
profitable or, if commercial conditions permit, they may be dropped from the 
line. On the other hand, more sales effort may be exerted to increase the volume 
of the wider-margin products which do contribute in larger measure to the 
profit picture. 

Comparison of profit realized with profit objectives is an overall test-of- 
results report. Every modern and progressive company sets up profit objectives. 
Setting a profit objective is perhaps the most important part of business plan- 
ning. Maximum profit is more likely to be obtained where a standard is de- 
termined and a goal established. Since each product sold will contribute or 
fail to contribute toward the established objective, a most useful report will 
show the proceeds of each product, its current cost and the present rate of profit, 
compared with the profit which is the company’s objective and the sales proceeds 
required to obtain it. 


Liaison in Forecasting 


One other area in which accounting and sales are very closely involved and 
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inter-related is that of forecasting. Most accounting departments are asked to 
forecast profit for the next succeeding month, quarter, year, or even longer 
period. In making such an estimate, the accounting staff must obtain from the 
sales staff a forecast of the unit sales volume and product mix for the period 
to be covered by the estimate. Accounting personnel can then calculate the 
dollar volume of sales, the costs of doing business, and the resulting estimated 
profit for the period. Forecasting of sales volume for this purpose is an activity 
beneficial to sales personnel. They are required to study the probabilities of the 
future to arrive at the estimate. Having done so, they are in a better position 
to consider sales activities and formulate the best plans to obtain maximum 
volume at maximum profit. 


A Field to be Worked 


The effective use of accounting information to further sales operations is 
more dependent upon the quality of the information furnished than its quantity, 
Many accounting departments flood recipients with reports and almost literally 
bury them under masses of information. In the preparation of our reports, 
we must consider the purpose for which they are intended and for whom they 
are prepared. 

The day when reports can be nothing but a maze of figures and statistig 
is past. The modern and effective accountant makes liberal use of narrative 
form, graphs, slides and other visual aids to presentation to illustrate his ste 
tistical information. The modern type of annual report developed by many 
corporations, with its interesting comments and its profuse illustrations, is an 
excellent example of this. The same type of endeavour can be effective ia 
internal reporting. The possibilities of better analysis and reporting related 
to the company’s sales effort, are ready and waiting for accountants to explor 
them effectively. 
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To Control Inventory — 
Prevent, Regulate, Eliminate 


by HARRY N. BEDFORD 
Production Manager, Bausch and Lomb Optical Co., Rochester, New York 


In this wide-ranging discussion of an ever-pertinent subject, the author 
identifies the areas of pressure which often contribute to the building 
up of inventories and proceeds to the control side of the picture 
through particularization of methods within the scope of the three 
broad means of control stated in the title. 


IHE ACHIEVING OF THE INVENTORY GOAL resolves itself into a balance be- 

tween cost and service requirements. Obviously, the ultimate in minimum 
inventory is zero. However, this would provide no service and, therefore, would 
normally not be an acceptable balance. Still, the search for a minimum inven- 
tory which will meet both requirements, is an important endeavor. 


“PRESSURE AREAS" IN INVENTORY CONTROL 


There are five main areas in which pressures are generated so as to influence 
inventory investment. A knowledge of the needs and problems in these areas 
should help in the over-all inventory evaluation finally necessary. 


Manpower Problem Area 


The first area is the manpower or social problem area. Inventories, controlled 
for this purpose, can take the peaks and valleys from personnel requirements. 
Inventory can be drawn on during the peak and built up during the valley, 
to help level out labor requirements. Stabilization of labor levels can supply an 
economic gain and, as such, assist towards proper company operation. When 
inventory is used to stabilize employment, many managements are aided towards 
their social goal of having “‘a good place to work.” 

There are cost gains from this policy which are several fold. Training costs 
are reduced and, with a training cost of $50 to $350 per employee, this can 
be sizable in total. At the same time, reduced turnover will result in lowered 
scrap losses. Moreover, stable working conditions can partly offset higher rates 
of pay, which might be required with wide swings in labor load, since security 
has a definite value in the minds of most men. Even at competitive pay levels, 
a stable labor force, assisted by inventory permitted to build up to that end, will 
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attract superior workers. Further, with less hiring and recruitment costs, the 
expenses of the personnel department can be reduced. 


Customer Service Area 


It is normally necessary to supply service to customers. This second area is, 
at best, an ill-defined one, for the word “service” is highly variable in its value, 
Service offered can be changed daily by competition and is guided by sales 
volume, sales policies, and complaints, whether warranted or not. Inventories 
are a convenient means to provide better service. If business is poor, every 
dollar of sales volume becomes more important. Delivery of goods becomes 
more critical. If business is good, the rise in sales needs to be handled by 
inventory until manufacturing can catch up. Thus, whether business is good or 
bad, there is a constant pressure for better service. 

Since there is always this pressure for better service, there is also the con- 
tinued problem of the proper size of the inventory to supply it. The costs 
which must be weighed here are: 


|. Investment cost—The interest and 3. Effort cost—To get changes made by 
carrying cost expended to maintain an various members of an organization to 





inventory. meet the changing needs of sale 
2. Producing cost—Possible added costs service. 

to pacar Bees extra inventory, espe- 4. Time cost—Costs involved to have 

cially in relation to capacity. product at the right time. 


Settlement of this service problem requires determination of : 


1. How much inventory? 3. Limitations of inventory operation? 
2. What kind of inventory by specific 4. Who has responsibility and a 
product? to make the necessary determinations 


In general, inventory must be maintained to the level which, when combined 
with other abilities to produce and deliver, allows service to be competitive on 
a time basis. 


Manufacturing Area 


Basic to company operations is a low product cost. This pressure for lowered 
cost often results in increased inventory. A simple example (but one faced 
daily) is the pressure towards lowered unit setup cost by spreading the normally 
fixed cost of setup over a greater quantity. Ultimately a greater quantity results 
in an inventory larger than needed for a service requirements. Somewhat 
similar is a pressure towards the use of more specialized machines to get specific 
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cost gains. Specialized machines, being more automatic and complex, usually 
tend to longer and more costly setup. This aggravates further the pressure for 
greater quantities. Peculiarly, this pressure towards new machines further 
magnifies inventory in that, at change-over time, a double inventory must exist 
for a time to take care of needs while the change is being made. 

In brief, the drive to minimum cost in manufacturing exerts pressure towards 
several goals, all of which tend to increase inventory. They are: 


|. Greater continuity of runs for higher at peak periods. 
quality and unit setup reduction. 3. Minimum “wait for work" losses. 


2. Elimination of overtime — especially 4. Noncontrollable loss reduction. 


Perhaps the most persistent of these goals is the need to provide for peak 
sales. If more equipment is employed in order to produce closer to the time 
of sales, marginal capacity would be used. This may be expensive. Instead, more 
labor could be added. However, if this is supplied by additional hours of 
work over forty per week, there are the overtime penalties and losses in produc- 
tive efficiency as hours increase. Third shift work is notoriously expensive. 
So the solution may have to be more inventory. The use of inventory has sev- 
eral advantages. Inventory can be a relatively temporary investment. Inventory 
allows confirmation of a sales trend and can take much of the gamble out of ad- 
vances in sales requirements. 

Wide variations in sales requirements could possibly be handled by estab- 
lishing flexibility in manufacturing operations. This is normally objectionable 
because of the extra cost and trouble involved. Another solution might be by 
better planning, both in sales and manufacturing. Improvement, however, is 
assumed (and more is therefore questionable) in the short-term. The extra cost 
of partial quantity runs or special short quantity runs is obvious. A much easier 
answer is often an inventory increase. 


Financial Pressure Area 


Pertinent to effective company operation is proper handling of the con- 
tinuing financial pressures. Here, the need for inventory is set against the 
need for other assets. Foremost, as a pressure, is the relative availability of cash: 
The dollars represent a pool convertible into either equipment or inventory. 
These cash pressures vary from year to year and within a year. Included in this 
problem is the freedom to use cash. Many times cash is restricted in its applica- 
tion either internally by policy or externally by prior commitment. 
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The cash problem breaks down into its allocation to long-term and short 
term usage. Expenditure of cash for capital thus requires a different approach 
than for expense or inventory items. The tax situation requires application of 
considerable judgment and has a tendency towards increase in inventory, due 
to the difficulty of resolving the other means for providing service. 


Purchasing Pressure Area 


Closely allied to financial problems are those of purchasing. As in other 
areas, the balance between cost and service must be maintained by the exercise 
of judgment. Service-wise, material must be available to supply the manufac 
turing needs of the company. This involves several factors. One is the mane 
facturing and delivery cycle of the vendor. It is often necessary to stock inven- 
tory when the vendor's cycle of manufacturing is inadequate to a purchaser's 
needs for processing. A problem, also, is delivery, for long distance hauls, with 
wide variations in time, tend to increase service problems. This vendor delivery 
time is a strong factor in answering internal service pressure. 

Flexibility in a manufacturing unit may heighten the need for purchasing 
service in the form of adequate inventories. If a plant is very versatile in its 
production operations, then purchasing must gear itself to be an asset in activat- 
ing this versability. This requires diverse and available materials. In a similar 
manner, purchasing must be able to match sales needs. Either due to the pea 
liarity of product and its sale, or to poor forecasting, sales variability often causes 
a need for greater purchasing service to meet customer commitments. 

The method often selected to meet service needs in the purchasing area is to 
increase the inventory. This may be economically good, but it must be properly 
evaluated against other alternatives. Delivery terms change quite rapidly and an 
alert purchasing department is a “must.” In addition, it must be capable of fore 
casting the needs of the future and, if necessary, stockpiling to cover service 
needs. 

Balancing these purchasing service pressures are costs. Costs are obvious it 
the basic product price in relation to quantity buying, but just as potent ar 
other costs. There are costs for fast movement where time is the cost-inducing 
element. Quality sufferance is often a cost, just to meet product needs, This 
balancing of service and cost is the eternal battle of inventory management ia 
all areas. 


THREE TECHNIQUES TO OVERCOME LACK OF CONTROL 
In the evaluation of inventory to give proper company operation and mink 
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mum inventory we must be able to understand the pressures, just outlined, in- 


volved in the operation of a business. However, before the techniques of 
control are discussed, perhaps we should know of penalties for failure to have 
minimum inventories. Currently a prominent company has pressing problems 
due to an inventory turning but once a year. It is suffering from the following: 


|. Profit loss—By being forced to sell off 3. Manpower—With the labor force re- 


its product at lower than market, ‘it is 
violating the basic pt of b 
—maximum profit. 





2. Added costs—Again profit is being 


duced to three or four days per week 
the company will suffer the penalties 
of unstable labor operations. 


. Management—With reduced profit, 


management may lose control of the 





reduced by the added investment company due to financial pressure. It 
carrying costs, the extra obsolescence, is certainly not advancing the com- 
plus the added storage and handling pany's progress, because new product 
costs. is stifled 


From this it certainly looks as though inventory control to minimum levels is 
necessary. With this in mind, attention may be turned to some techniques of 
inventory control which should result in minimizing mepniiied and still maintain 
proper company operations. 

Basically there are three ways to control inventory: 


1. Prevent it—before creation. 3. Eliminate it—after creation. 


2. Regulate it—during creation. 


These three ways are listed in order of relative strength as control methods. 
If an inventory is prevented, it can not be controlled or eliminated. If regu- 
lated, then elimination is not required. 


PREVENTION OF INVENTORY 


The maximum gains can be made by the use of inventory prevention tech- 
niques, but this method is the most difficult to use for several reasons. First, 
there is a lack of appreciation of the variables involved. Mostly the problems 
are not easily apparent, so that they are neatly glossed over as being nonexistent. 
An example comes to mind in determination of the number of washing machines 
which were to be sold by a company. Sales failed to materialize and a re- 
analysis indicated that the omission of a population factor was the cause. 
Apparently one group did not use expensive machinery to the same extent as 
other inhabitants of the general area. The inventory accumulation could have 
been, but was not, prevented. 

After factors of this sort are known, there is still a wide latitude in the 
evaluation of their strength. An optimistic blindness covers many decisions as 
they affect product. Perhaps this is due in part to another variable, namely 
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be tied-in with the “push” or human factor. 


Inventory Prevention Through Sales Policies 


From the sales viewpoint, there are several broad, general tools which, when 
properly used, are a great aid to prevention of inventories. These tools are 
chiefly for acquisition of information, so as to assist the exercise of judgment 
finally involved. 

Widely used, but still capable of considerably more intensive empivyment, 
is market research. Market research, as it is applied, is rarely used for inventory 
determination. This field is one which will be open for considerable expansion. 
It can be used to investigate competition so as to determine pricing, produd 
features, service requirements, and standards of performance required. Use of 
this data will affect the presentation of a new product or a review of an old 
one. The investigation can help in the selection of the best items to push and 
give an indication of product acceptance. 

Having determined the relative salability of a product, the general sales plan 
can be started. Selection of a distribution system and a study of the overall 
potential of a market, finally resolves itself into a selection of a quantity for the 
sale period. This quantity, while still a trial and error amount, should be ina 
range of variation which will be minor in comparison to selections by other than 
market research. The quantity finally accepted still has a set of variables, If the 
price is wrong, a wide swing can be made. If the features are inadequate or if 
the distribution system is improper, then an inventory may be built which is out 
of line. Basically, the objective of the market research program is the prevention 
of “dodoes” or dead inventory. Conversely, a proper analysis will assist in mak 
ing the right kind of product available for sale. 

Of inestimable aid to management in its control of inventories is the us 
of the budget system. This system starts with sales analyses and is an expression, 
in a simplified form, of the expectations for the period covered. To get thes 
expectations, a predetermined sales plans is required. The procedures involved 
to get to this answer help to clarify expected operations. This clarification allows 
focusing of attention to the sales-inventory relationship best able to accomplish 
its objectives. 

Having established market research and budgeting as tools of inventory 
control, we are now ready for the next step. Our first main job is to makes 
more exact sales plan. Many problems are involved, but a properly made pro 
uct is basic. Timing is also an important item. Some items, like fans and 
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refrigerators, are sold at seasonal peaks. Interest is high at this time and new 
products are highly welcomed. Interest at other periods is very small. The 
matter of price, too, is significant. Many a good product, priced out-of-line 
has failed and left a sizable obsolete inventory. Proper pricing is still a prob- 
lem for major judgment. Well done, it prevents improper inventories and at 
the same time, assists company operation towards maximum profits. 

In addition, a realistic definition of service is essential to a prevention of 
unnecessary inventory. In general, inventory investment varies directly with 
enlarged service needs. These service needs can be made too elastic so it is 
necessary that the definition be exact. Currently, we are working on an example 
of service. In the first portion of our analysis, we requested an exact statement as 
to the minimum shipping ability required. Then, in the second portion, we listed 
a step-by-step increase in service levels with a dollar evaluation for each step. 
Maximum service can be expensive and the ultimate in a requested program will 
cause a $140,000 inventory increase and a yearly increase of $85,000 in product 
cost. This product cost increase for service alone is more than the profit on the 
total business involved. The situation is duplicated, in various ranges and mag- 
nitudes, a thousand times daily throughout the business world. 

The sales department has an effective tool for prevention of inventory and | 
an increase in service by the use of a “partial area distribution plan.” By this 
means, a new product can be sold in one territory rather than introduced with 
a complete national or company-wide distribution. This plan allows test of 
the product acceptance on a small scale and, if changes are necessary, a smaller 
quantity is affected. At the same time the inventory is protected for, if an 
“egg” is laid, the sell-off loss of the product is lower. Peculiarly enough, partial 
distribution allows marketing quicker since the stocks required are less for a 
part of an area than for the whole. Less stocks are less inventory.. Conversely, 
on a product which is dying out, the discontinuance of this product before 
extinction is economical. Inventory should be sold off before the final full-value 
dollar sale could be made. A small dollar loss requiring a price reduction is 
better than a big dollar loss through write-off. 

Considerable inventory is accumulated which can be prevented by a simple 
sales expedient—get a clear, concise sales order. A written order can go a long 
way to prevent sales misunderstandings and keep inventory from being made. 
There have been innumerable cases where this problem has arisen. Many times 
products, special to a customer order, have been made and then not shipped 
because of misunderstandings. Credit terms are also frequently a cause in this 
problem. In the export field, the shutting down of export licenses may bottle 
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up products specifically made to order. Specifications, which are too general or 
which are too tight for manufacture, are often the causes of considerable in- 
ventory. In a case in mind, we have made three lots of a product for a special 
customer and two of these lots, perfectly usuable from our viewpoint though not 
contractually passable, will enlarge our inventory if they are of general sales 
value. 

These are merely a few of the wide number of possible applications of inven- 
tory prevention techniques related to sales. One main approach is involved. 
This is an understanding by sales staff of the factory requirements involved to 
meet service needs. Reasonable understanding and action on this inter-relation- 
ship is one sure indicator of a well-balanced sales executive. Such action may 
require the sales executive to modify his drive for sales volume if the company 
can gain more profit by other means. This often presents a hard choice. 


Tailoring Manufacturing Procedures to Prevent Inventories 


The manufacturing division of a company can be one of the strongest forces 
in the prevention of an unnecessary inventory and, as such, must help motivate 
all other divisions to this same end. Perhaps the best known means for preven- 
tion of inventory is the ability to run faster manufacturing cycles. By this means, 
less finished inventory is required for service. The time factor, too often resolved 
by added inventory, can be supplied by manufacturing ability. 

A faster cycle can reduce the work-in-process for the same delivery quantity 
and schedule. In addition, the bank in front of each machine may be reduced 
or eliminated depending on the method of achieving the faster cycle. Nonmanu- 
facturing service departments can help here. Process inventory can be moved 
by quicker tool repairs. Bottlenecks in product testing can be prevented by ade- 
quate testing facilities and personnel. In a recent case, we have reduced the 
cycle time for an extensive manufacturing process from twenty-one weeks to 
ten weeks. In this case, the manufacturing time was cut in half by a reduction 
in time of the staff function. Formerly inventory sufficient for this difference 
was carried to provide service. Thus a sizable inventory has been prevented. 

Equally valuable is the attitude toward flexibility of operations. Plant-wide 
flexibility can prevent formation of sizable investments through substitution of 
time service for inventory service by the manufacturing unit. In this connection, 
the state in which certain types of inventory are carried, can be a sizable aid in 
preventing inventory. Raw material can be carried in a form which allows use 
in several places. In an optical glass plant, some glass operations produce odd- 
size chunks of glass. We attempt to use up the small pieces and stock only the 
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larger pieces. Obviously, we can, by cutting, make all sizes of glass requirements 
from large pieces. The converse is not possible, for high quality glass does not 
weld or stick together without a defect. In much the same fashion, a large manu- 
facturing plant buys all its metal requirements in a wide strip form and slits 
it to size. Thus a reduced inventory is capable of far greater production flexi- 
bility. The flexibility concept can be applied to machines and tools. By speeding 
up setup time through machine revision, we have reduced a stock which we ran 
at six-month intervals, to a new low of two months. Perhaps, more obviously, a 
combination of operations on a machine can result in a reduced working bank 
ahead of the machine for operation. Flexibility in machines is often hampered 
by machine or tool capacity. From a loading viewpoint, reasonable free sched- 
uling time can prevent inventory accumulation used to provide service during a 
waiting period. In particular this applies to single parts, for many times large 
inventories are built because of a bottleneck which has developed in one part. 
_ Flexibility can be carried directly to the manufacturing itself. 

From time to time, large inventories are made to cover radical changes on 
operations—new product, new processes and even a new plant. A proper review 
of this problem from an inventory standpoint, may result in step-by-step changes 
instead. In this fashion, inventories, highly dangerous from an obsolescence 
possibility, may be prevented. The automobile companies provide some good 
examples in that they will normally make changes only when sales permit. Still 
further, within a company, many tools and dies are passed from one car line to 
another. This same idea can be carried out on a smaller scale, to allow balancing 
out of stock several times, so that a minimum of unusable parts are left over. 

One method of inventory control, not ordinarily practiced, is the lengthening 
out of a delivery process. A long delivery with low rate per month will allow a 
greater volume of business for the same inventory investment. Delivery quan- 
tities can be adjusted to fit lower inventory levels. Variances in inventory can 
easily be in the level of 5:1 based on agreements as to “guaranteed” delivery. 

Thus, manufacturing can be a strong area for prevention of inventories. 
Unfortunately, it is often regarded as the only area. This notion should not 
be allowed to stand. Mere guardianship of an inventory does not automatically 
provide control, nor does it remove the obligations of other divisions to do their 
job in minimizing inventory. 


Preventing Inventory Through Purchasing Methods 


The purchasing function is another major area which can assist in prevention 
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of inventory. The purchasing department can, by the use of competitive buying 
open many doors of better service which may allow reduction of company inven. 
tory. It can exert influence to have the vendor enlarge his stock which, in tum, 
becomes a safety factor bank for his own company. It can press for faster cycles 
of vendor manufacturing, and a faster application of the product. Long-range 
contracts, such as are employed for oil or even coal, allow better service to the 
buyer. Where the vendor has the “if” taken out of his sale and a “when” 
substituted lower risk inventories can be carried. 

The purchasing staff can also prevent or minimize inventory build-up for 
service needs. Recently, we were faced with a problem of scarcity of a metal, 
Supply for an added year was assured by purchase of the one critical, though 
small, ingredient of the finished product. The same idea of bottleneck protec. 
tion can be applied to many purchased items other than raw materials. Getting 
several sources for an item is another way in which inventory can be prevented. 
It has long been an axiom of purchasing practice to have at least two sources 
of supply. Where this is not possible, inventories are often required to provide 
for a contingency supply. 


REGULATION OF INVENTORY 


Having done all we can toward prevention of inventory, we must fall back 
on the second line of defense—regulation of inventory. Regulation might well 
be defined as an orderly plan of management toward a known goal by proper 
adjustment of policies and actions. To start with, we can have our physical 
inventory detailed to show value and location. This knowledge of where in- 
ventory is located by stage, provides the flexibility available through operation 
location, and assists in selection of items of importance, through data on value. 


Pre-determined Basis of Control 


As a guide for operation, we should erect a standard which would show our 
planned inventory both in units and dollars. Comparison of the actual physical 
and the calculated value, points a distinct finger at the first spots for regulation 
The only way we can be sure of projected action is this basic calculation. One 
normal approach used is an industry-wide comparison of inventory by meansol 
turns. This is a convenient means of comparison but, like any tool, should ke 
used carefully, for over-simplification is often a base for misinterpretation. 
Comparisons can be refined further. Highly seasonal products can have thei 
standards for comparison pre-planned monthly. Variations are danger signals 

Control through regulation can be aided by the use of an inventory control 
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variable, such as direct labor dollar, direct labor hour and material usage. By 
simplifying all business problems into terms of one variable, it is possible to 
visualize required action more easily. In our case, we evaluate our operations 
in terms of direct labor dollars. Included are production needs, inventory adjust- 
ment plans and any special programs being developed. These direct labor dol- 
lars are compared with going direct labor levels and adjustments are made as 
required. We call this control report a “cut or spend.” The title has reference 
to changes in weekly direct labor levels. This report is our strongest inventory 
regulating agent and was developed by the controller, Mr. E. S. LaRose. It 
helps bring clarity into our operations picture in that it forces all divisions to 
clearly define their plans. Obviously, the report can only be as good as the in- 
formation supplied in its makeup. Thus, considerable effort must be expended 
to keep it current and timely. 

In constructing an orderly plan of operations to regulate inventory for mini- 
mum investment, controls should be set-up which, within their operation, bring 
the inventory in line with the least work, preferably automatically. Production 
control operation can become more automatic by the use of formula or pre- 
evaluated controls. In many cases, action for best company operations can be 
evaluated on a pre-determined basis to give the lowest overall cost. In an evalu- 
ation for economic quantities the various cost factors are: 

1. Set-up cost and lot costs. 4. Storage cost.: 


2 Obsolescence cost. 5. Handling costs. 
3. Interest cost. 


These costs can be resolved into a formula. We have applied this approach 
to a tank furnace operation where inventories could be built up all too easily. 
Operations can now be controlled to specific inventory levels. The formula gives 
a mathematical answer and special operation factors may be of sufficient strength 
to change any derived answer. 


Production Control as a Means of Regulation 


Regulation of inventory may be effected through a good production control 
system. In discharging the production ordering function, there is involved the 
problem of adjusting inventory to: 


1. Actual sales requirements 2. Factory productivity level 3. Quality variations 


In one division we have an ordering routine which tends to adjust inventory 
to a pre-determined level once every cycle. If sales increase, production ordering 
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is done oftener. If sales decrease, ordering is held up until the inventory is at 
a proper level. Thus, inventory is confined in definite range predetermined by 
the needs of the business. 

Production control systems, constructed for economical overhead operation, 
should be set up to give detailed knowledge of inventory, Inventory data should 
show: 


1. Location of processing stocks 3. Condition of inventory 
2. Quantity by location 4. Potential for change 


Regulation of inventory can also be applied effectively by breaking bottlenecks, 
In actual operation, the first step is to locate the bottleneck. This can include 
one material of many, one operation of a group, and one part of an assembly. 
The second step is to destroy the bottleneck after its location. The means may 
be a challenge to ingenuity but the goal is not. Recently a quarter of a million 
dollar order was jeopardized by some twelve thousand dollars of a special glass, 
We broke this bottleneck by buying on the outside other items of more standard 
type which freed manufacturing capacity, thus allowing the order to be taken. 
This breaking of bottlenecks results in a definite improvement in service and 
at the same time breaks the dam of inventory investment built by attendant parts. 


Modifying Sales Policy for Inventory Regulation 


Inventory can be regulated to lower levels by reduction of peak inventories, 
Reduction of peak inventories requires help of all divisions of a business. By sales 
concessions in price for a time, such as the coal industry uses during the summer, a 
much lower inventory results. The sales department can use tie-in sales to aid 
sales of slow moving stock. Some years ago a number of oil companies required 
oil sales to be a certain per cent of gasoline sales. Though this probably had a 
profit motive, it also moved product. Advertising can be of help. By a shift 
of seasonal emphasis or in combination with other factors, many peaks are lev- 
eled. There is general familiarity with August fur sales and January white-goods 
sales. Both of these are timed to break one large peak into several smaller ones. 
This reduces peak inventories enormously. 

Inventory can be reduced by shifting inventory to the sales outlets. Require- 
ments for minimum or definite inventories are often a basic part of a sales 
program. This inventory gives not only better sales service but also an oppor- 
tunity to shift investment to other areas. It is a familiar tactic in the automo 
bile industry. 

Inventory regulation is practiced from time to time by limitation of produc 
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tion. A recent article indicated that an automobile company had a one year’s back- 
log of orders. Thus no finished stock was carried. Obviously, a certain amount 
of this backlog could be reduced. In many cases, some manufacturing bottleneck 
is involved which limits production in the face of strong demand. When there 
is this backlog, fantastic turns can result, since little or no finished goods stock 
is maintained. Inventories under this situation can be held very low. For ex- 
ample, we are running twice the normal turns on a product we have in a back- 
order situation. 


ELIMINATION OF INVENTORY 


Having prevented all unnecessary inventory and regulated required inventory 
to minimum levels, we are still faced with inventory already created but with a 
slow sale. This “dead wood” or obsolete stock requires elimination. There are 
two main approaches to this elimination. 


Routine Clearance 


The first is through routine or automatic clearance. Where conditions are 
such that they can repeat from time to time, procedures can be established which 
will write-off this product automatically. One general condition causing obso- 
lescence is through cancellations of orders, change in specifications, or indefinite 
delay in completing orders at the request of a customer. In any of these cases, 
items which are questionable should be eliminated from the inventory. This 
elimination should be as automatic as possible through definite, known write- 
off rules. 

In much the same fashion, all items generated from special runs should be 
written off immediately. Product, whether by-product or sub-quality, should be 
sold off. Special markets should be found or limitations established for “good” 
inventory and all other items written off. For example, at Bausch & Lomb, we 
have established a maximum inventory by different weights of chunks of optical 
glass. All pieces over this weighted limit are scrapped and re-run as cullet. 


Special Clearance 


In contrast to items which occur with reasonably known frequency, are items 
which are non-recurring. Accumulation of inventory from this group of causes 
can be due to many reasons, such as: 


1. Competitive change 4. Manufacturing variations beyond nor- 
2. Declining sales volume mal, either on a quantity or quality 
3. Old product replacement with new basis. 
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The related inventory is in existence and disposition is the important objec. 
tive. The disposition methods are relatively simple: 


1. Sell it 2. Convert or use it 3. Write it off 


In selling off this material all methods should be employed. A low scale price 
will often move the item. Failing this, such approaches as job lot moves, tie-in 
sales, new sales area usage, and even export sales attempts should be made. If 
use within the organization will provide a return on the slow moving product, 
the problem is solved. Conversion can often be made at a low cost. Many times, 
large quantities of parts become the basis for new product creation. 

The last alternative is write-down. From here the product should be scrapped 
if it is absolutely worthless or, barring this, a separate, segregated storage area 
should be used. The items so stored can be made a source of odd parts as 
required. In our case, we manage to salvage a sizable sum yearly, and provide 
parts service, from product obsoleted previously. From a study of the items 
written off or converted, we are able to plan ahead for prevention and regula- 
tion. These are preferred methods of control, leaving elimination as a last re- 
sort for a relatively small quantity. 


PROVIDING MANAGEMENT WITH A “SHARPENED TOOL" 


This then covers our inventory control picture. We have our main goal of 
proper company operation with minimum inventory. Study of the reason for 
inventories has given us some understanding of the relationship of the two parts 
of this goal. The real needs and methods of getting a “minimum inventory” 
have been indicated. Inventories are an economic balancing factor and they offer 
a continuous challenge to the needs of “‘service” and the attendant “cost.” 

A difficult portion of this problem is the resolution of ‘minimum inventory.” 
This can be achieved by: 


1. Prevention of inventory — before crea- 3. Elimination of inventory — after crea- 
tion tion 

2. Regulation of inventory — during crea- 
tion 


Note the first three letters of prevent: P for prevent, R for regulate, E for elim- 
inate. The key to real inventory control stems from knowledge. Knowledge is 
that sharpened tool which cost accountants, can supply to management to allow 
them to do their very best. 
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Helping the Foreman Control Costs 


by ROBERT E. STOCKMEYER 
Budget Supervisor, Seeger Refrigerator Co., Evansville (Indiana) Division 


Through the detail of this article, the many aspects of foremen'’s 
responsibilities shape up in relationship to costs and their control. 
The governing procedure for departmental cost control in the author's 
company makes full participation by the foremen both natural and 
necessary. Under it, the report-action sequence is continuous rather 
than periodic. 


N OLD CONCEPT OF MANAGEMENT cast the foreman in the role of a driver, 

a man whose job was to get out production. The concept was tied in with 

production paid for at low wage rates and long hours—by force and sweat, not 

by managerial control. The old concept has changed. The new approach makes 
the foreman a manager. He now controls instead of niles. 

There was a reason for that way of thinking in those days. Companies were 
small. Costs and prices were low. The different kinds of consumer goods were 
not great in number and competition was not keen. Management was reluctant 
to burden the foreman with records and the foreman felt that he had enough 
problems without having to worry with additional paper work. Accounting and 
control of costs (such as it was) was handled entirely in the office. This was 
all that was necessary, perhaps, because industry was not as complex as it has 
become. 

Today, most industrial concerns have come to realize that the old theory of 
cost control is detrimental to the foreman, accountants and the company itself. 
Today, and especially since World War II, more and more direct and indirect 
forces have influenced cost trends. Some of these forces are laws and govern- 
ment regulations, union contracts, inflation, worker's attitudes, engineering de- 
velopment, demand for more and varied consumer products, shortages of mate- 
rials requiring substitution, and increased competition. The management which 
keeps cost figures and control of costs away from its foremen, operates its plant 
without its best controls. As a result, definite savings are lost. 

It is estimated that, in most industrial concerns, the foreman is responsible 
for approximately seventy per cent of the operating costs, excluding raw mate- 
tials. Therefore, the logical centering of the control of costs is with the fore- 
men. Industrial management has come to realize that, if it is to effectively 
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control costs, it must do so at the foreman level. Foremen, today, are the rightly 
called “finger-tips” of management. Fhey are working with men and women 
who often break tools, spoil work, retard production, waste materials and waste 
supplies. It is necessary to provide for analyses useful co them, so that excessive 
costs can be pinpointed and controlled. The foremen have generally accepted 
their new role as managers. However, there are still numerous times that the 
accountant or budget man will run into difficulty in trying to “sell” cost control 
to an “old timer.” In order to be fully prepared to accept the responsibility of 
controlling costs, the foreman must be made familiar with the cost system so 
that he will be in a better position to: 


1. Understand his company's cost control for cost control. 


reports and objectives. 3. Be more alert to the possibilities of cost 
2. Cooperate with those who are responsible control. 


Every man who was ever promoted to a foreman’s job or whoever obtained 
that rank must have been interested in promotion and advancement. As he 
advances farther up the ladder, the need for “know how” becomes less and the 
need for executive ability becomes greater. Hence the foreman’s interest in 
cost control methods is, not only necessary but natural. They are an important 
part of the job to which he has been advanced. 


Relationship of the Cost Accountant and Foreman 


A very important part of cost control at the foreman level is cooperation 
and understanding between the cost accountant and the foreman. Both the fore- 
man and the cost accountant are equally at fault if this cooperation is not 
reached and continued. The cost and budget department of the Evansville 
Division of Seeger Refrigerator Company, accepted the challenge of selling 
cost control to the foremen and higher supervision. As this paper proceeds, 
it will largely employ the procedures adopted, to outline the problems en- 
countered and the approach and the solution to these problems. 

First, we recognize and acknowledged the fact that an accounting depart 
ment is also a service department. To be of service to others means that we 
have to make sacrifices. On our job, as with any job in any service department, 
it is only required that we do just so much, that we go just so far! However, 
in order to sell ourselves and cost control, we must go beyond that. The time 
has long passed where an accountant can glory in the manipulation of figures. 
Now, he must make those figures work for others. 
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Second, we give the foremen cost figures while they are fresh. We put out 
weekly reports on variable or controllable costs and monthly reports on all costs. 
When the cost trend of a particular expense is out of line, we strive to put out 
information on a daily basis. Too many times, our foremen have felt that cost 
accounting is embodied in an accumulation of historical data which arrives in 
the plant too late to be of any practical value. It is quite true that cost infor- 
mation is historical data, but if the information is received within a reasonable 
length of time, it will be soon enough to give our foremen an opportunty to 
do something about a cost trend that is beginning to get out of line. 

Third, we become familiar with all phases of plant production, products, 
physical layout, flow of material and work, operations, production records, etc., 
in order to give us what we need to set up accurate cost information. It is 
vitally necessary that we know what the cost figures and trends mean in terms 
of what has happened in the shop. We must see and understand the many 
problems encountered by our foremen and help them interpret the cost trends 
for their particular section. We are also called upon to build up costs for use 
in the pricing of our products. If these costs are in error, they could result in 
large losses for the company. We cannot accomplish this by sitting at our desk. 
We must get out in the shop frequently, in order to keep up with what is 
happening. It is also important that our foremen notify us of any conditions 
in production which might distort the cost trend of a particular section. 

Fourth, we realize that our use of cost figures has to tie-in with the account- 
ing methods which have been set up. Changes in accounting procedure possibly 
will tend to distort cost trends. At times, this cannot be avoided. However, 
it is important that we help our foremen understand what has occurred in these 
instances. 


Co-operation in Setting the Cost Control Budget 


Cost standards or allowances for the budget are established by the coopera- 
tive efforts of our sales department, cost and budget department, standards 
department, process or methods department, and through consideration of 
schedules, past performances, time studies, improvements and judgment. Our 
foremen play an important part in helping to set the budget, especially from 
the standpoint of judgment and improvements. After the budget is finally set, 
our department or division heads are given an opportunity to go over it, be- 
cause they will be held responsible for meeting the standards allowed. Our 
budgets are set for a full year, subject to revision during the period if condi- 
tions warrant. 
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To effectively control costs, we set up a budget for a particular plant as a 
whole and individual budgets for each production department or cost center 
within that plant. Budgets are also set for each service department or division, 
These departments or cost centers are set up based upon physical location, scope 
of supervision, type of product (or part being run), and the type of operation, 
such as machining, subassembly, or assembly. From time to time, the depart. 
ments, or cost centers may be changed or split up, in order to arrive at a more 
effective cost control. For example, if a particular cost center covers the mak. 
ing of several types of subassemblies or assemblies and if the budget for the 
cost center shows a loss, it is difficult to determine just which item is causing 
the loss. It might be necessary to break the cost center up into separate sections 
in order to gain effective control. 

The cooperative setting of the budget means that our foremen are familiar 
enough with the plan to which they are working, so that they can immediately 
compare actual against standard or performance against the plan. They are thus 
placed in the position of being able to follow the exception principle and are 
concerned immediately only with the amount and cause of off-standard con- 
ditions. 


The Foreman's Responsibilities 


Our foremen are responsible for: 


1. Keeping up the flow of production. 6. Working out solutions to employees’ 
2. Seeing that equipment is kept in working problems. 

condition. 7. Planning work and operations so that 
. Placing employees on proper jobs. their departments will run smoothly and 

- efficiently. 

. Training of employees. 8. Controlli 
5. Working with supervision and employees ~~“ atroming costs, 

of associated departments. 





> w 


These responsibilities make our foremen the managers of their own “enter- 
prise” —businesses within the business. One of the most important of all out 
foremen’s functions is that of controlling costs. If each foreman makes money 
with his own business, the business as a whole makes money. If he loses money, 
the margin of profit of the business as a whole will be decreased. The main 
items of cost which the foreman controls are direct or productive labor, direct 
materials, indirect or nonproductive labor, rework or re-operation, scrap, tool 
usage, and manufacturing supplies. 
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Control of Productive Labor Cost 


The direct or productive labor our foremen control is made up of wages 
paid for operations performed directly on the product and which will increase 
its value. This item of cost is one of the most important and possibly presents 
the foreman with the greatest challenge because the good production which 
his direct labor workers accomplish carries the overhead or indirect costs for his 
department. The foreman is allowed a certain number of direct labor workers 
for a given level of production. In order to control his costs on direct labor, 
he must meet or better his production schedule with the people that he is 
allowed. In doing this, he is confronted with many problems: the attitudes of 
his workers, working conditions, the type of workers he receives, fluctuations 
in production requiring changing of workers to different jobs, the introduc- 
tion of new models and products, substitutes of different types of material for 
those which cannot be procured, stipulations in union contracts, and down-time. 

There are several things that the foreman must do to meet these problems 
and effectively control labor costs. He must be a good “salesman.” He must 
“sell” his people on their jobs and the importance of these jobs on the com- 
pany and the product, and he must instill in them a basic knowledge of eco- 
nomics. Also, he must see that his workers are properly and thoroughly trained. 
If, after a reasonable length of time and training, it is found that a worker can- 
not do a particular job, he should be transferred to a job to which he is better 
adapted or, possibly, he should be released. In addition, the foreman must see 
that his production schedule is met, with no overtime or a bare minimum of 
overtime. He is aided in this by the setting of incentives by our standards de- 
partment, but it still takes a “selling” job to bring the workers into an under- 
standing of the incentive rates. If employees do not properly understand the 
incentive rates, it causes dissatisfaction. Production is reduced instead of being 
increased. 

Further, the foreman must see that he uses the proper class of employees on 
the proper job. If he does not control this, he may meet his production schedule 
and still lose money because he has used too many high-base-rated employees on 
low-priced jobs. He must also control his down-time. He can do this by seeing 
that his equipment is properly maintained. Some down-time, such as power 
failures, is completely out of his control. However, even here, he can control 
the loss if he can make up the production volume by the end of the measured 
period. 

At the present time, possibly two of the greatest problems faced by our fore- 
men, primarily in the labor cost area, are fluctuations in schedules and intro- 
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SUPPLY STANDARD 


DEPT. NO. 113 NAME Cornpressor Assem. WEEK END 9-27-53 
WEEKLY ACCUMULATED 
Count 5440 Count 21407 
Figures are in Dollars and Cents Standard Actual Standard Actual Gain Loss 
02 Brushes, Brooms, Mops 6.58 5.80 18.16 25.92 7.76 
07 Containers 2.70 10.47 10.47 
15 Forms 49 1.94 1.26 68 
19 Lamps, Tubes, Bulbs 15.98 62.89 7.52 55.37 


76 Cartons, Boxes, Liners 
83 Gauges, Misc. 


10! Abrasive, Coated 6.88 1.23 21.33 20.94 39 

102 Abrasive, Grain 

103 Hones & Stones 5.72 5.01 19.35 21.63 2.28 
106 Acids 9.11 35.82 6.80 29.02 

110 Anodes 61.99 21.11 240.26 138.84 101.42 

123 Canvas 


ett tt ee ee 
et et ti tt 


234 Tubing 
242 Wool Steel 33 1.12 1.12 
244 Wax 
Miscellaneous 
Direct Purchases 1.73 6.81 6.81 
Totals 370.52 212.09 1236.16 1133.84 102.32 


0681 0390 0577 .0530 
NOTE: All Figures Are Assumed. 














EXHIBIT 1 


duction of new models or products. In scheduling, the foreman is greatly 
affected by, and dependent upon, the foresight of the scheduling department. 
The longer the run on a particular schedule, the more efficiently the foreman 
can operate his department. Each schedule change means changing of people 
on jobs. This results in higher labor costs, increased scrap and re-work, and 
increased costs on tools and supply usage. The scheduling department must 
also consider the most efficient combination of products or models which are 
to run at one time. However, the foreman can greatly aid himself by seeing 
that scrap and salvage is worked out of his department on a daily basis, so that 
the scheduling department will know where it stands on particular models at all 
times. This is especially important at the end of a particular run where a 
under-run will result in possible additional and unnecessary costs to make up 
the needed parts and an over-run will result in costs tied up in parts whic 
cannot be used at the time. 
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In the introduction of new models or products, the foreman can be greatly 
aided by the engineering and processing departments if the latter make sure 
that as many problems as possible are worked out as completely as possible be- 
fore an item enters production. The introduction of new models or prod- 
ucts is necessarily, to some extent, costly. To put it on a paying basis requires 
complete cooperation between the foremen and engineers. 


Control of Direct Material Cost 


Direct material cost, covering raw materials and purchased parts which will 
become a part of the product, is controlled through inventory accounts. How- 
ever, direct materials are a high-cost item and the waste, loss and offal, are 
directly controllable by the foreman. In order to control these costs, it is neces- 
sary that: 
|. The cost department keep a close check 4. Special reports are worked up and is- 


on inventory accounts. sued, showing actual — as compared 


2 to standard usage, so the foreman will 
2. The foreman is informed and understands Seu qihet Men’ din at OF tee ie 


the costs of certain direct materials. especially need applicaiion of contvel 
3. The foreman sees that all scrap in his efforts. 
department is reported properly. 


Control of Indirect Labor Cost 


On indirect or nonproductive labor, we break our cost down into categories 
by account numbers, such as supervision and clerical, truckers, sweepers, mainte- 
nance work, tool room work, etc. Each one of our departments or cost centers, 
is given an allowance for these categories of indirect labor. This allowance for 
indirect labor varies in proportion to production. In order to control these costs, 
it is necessary for the foreman to increase or decrease his indirect labor as his 
production schedule is increased or decreased. 

The item in cost of indirect labor which has seemed to us to be the most 
difficult to control is maintenance and tool room labor. Our accounting system 
is set up to place the cost for this type of indirect labor directly against the 
department for which the services are rendered. This type of indirect labor 
can very easily become excessive and out of control. Its cost can be partly con- 
trolled by the foreman by scrutinizing each work order and cutting out all un- 
necessary items. Where it is practical, stand-by maintenance or tool room men 
may be put on a call basis, rather than a permanent preventive maintenance basis. 
Also, the foreman may train his employees as to the proper care and use of 
machines, tools, dies, jigs, fixtures, etc. 

However, since our maintenance and tool room men report to supervision in 
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dctua) Ya. Dudest 
Dept. 111 - Rough Machining doe Doe, General Foreman 
Direct lebor Total: Weekly $7,763 (1) Year to Date $127,238 (2) 
Week Bodine 59-53 Tear_te Date 
Loss/ Loss/ 

Ladirect Labor Actual (5) Budest (6) Gain (7) Actual (8) Budget (9) Gain (20) 
Supervision & Clerical 528 m5 187 10, #8 1,98 las 
Internal Trucking 232 200 32° 4 3,27 19 
Instruction _- i) a 1,393 1,463 70 
Overtine Premium 46 220 17% 1,’ 2,09 789 
Shift Prentum 3a RS a 5416 & N66 9m* 
Sweepers & Janitors 7 200 83 3,2 3,272 7 
Other Indirect 2 2 -_- 8 6 wu 
Maint. Jigs & Fixtures 257 22 ae 3,449 3.793 Mes 
Maint. Tools & Dies 323 i) 45 6,3 6,033 me 
Maint, Buildings 7 s 2 & 
Maint, Equipment 07 32 ae 5,968 5.753 185 
Zaiirect Material 
Other Indirect - - 5 5 
Supplies 638 340 152 11,76 13,784 2, 468 
Small Tools 1,29 7357 pee 13,437 12,410 1,027 
Maint. Jigs & Fixtures pT) ~ 66 785 16906 mn 

Tools & Dies 3 2% 23 an 10° 
Maint, Buildings - 2 2 5 8 5] 
Maint, Equipment 28 —22 436° 22 2.22 BR) 
Totals 5,122 4,943 179° 71,665 79,090 7 R25 
Direct Labor Deviation: m7 (3) 3.37 @) 
Denotes Loss, 
NOTE: All Figures dre Assumed. 











EXHIBIT 2 

the maintenance and tool room departments and also since a lot of the work 
is done in those departments, it is difficult for the foreman, for whom the work 
is being done, to control the amount of time spent on the job. We have de. 
signed a special work order system to help control this for the foreman. The 
first step of control is to have a work order for each job done by the mainte. 
nance or the tool room. The foreman retains a copy. At the end of each week, 
the tabulating department runs a tape listing, by department and work order 
number, of the hours and cost of labor and the cost of materials. The tape also 
lists the total costs accumulated to date against the work order. The foreman 
is supplied with a copy of the tape for the work orders charged against his de 
partment. From this, he may question any costs which look out of line. The 
controlling of cost for maintenance and tool room labor on the foreman’s bud 
get requires the very highest order of cooperation. 

Re-work, or re-operation, is an item of cost which can especially be expensive 
for the foreman, because he does not receive credit for a good part or assembly 
until it is passed by inspection. We do give the foreman an allowance for 
normal re-work but, if his re-work exceeds the normal amount, it is costing him 
for additional direct labor, supplies, and wear and tear on tools and equipment 
Scrap can be classed in this same category of cost, except that the foreman oa 
only loses the labor which has been spent but also the direct material. The fore 
man can control re-work and scrap costs by: 
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|. Instructing his workers properly on how daily and working closely with the opera- 
to perform the operation and how to tions which are costing him the most for 
handle the parts. We find that a good re-work and scrap. 
deal of our scrap is due to careless 3. Looking over each day's scrap with the 
handling. inspector, to determine the cause of 
2. Going over reject and scrap reports scrap. 


Control of Indirect Material Cost 


Tool and supply usage are two items of indirect material cost which can 
reach substantial proportions if not properly controlled. It is necessary for our 
foremen to know the normal usage or normal life of tools and to see that the 
normal life is properly expended, to see that supplies such as gloves, etc., are 
used only on operations where they are needed, and to see that a high-cost tool 
or supply item is not used on an operation where a low cost tool or supply item 
would do the job just as well. Since our supply and small tool account is made 
up of all classes of supplies and tools, we issue to the foreman a weekly Supply 
Standard Report (Exhibit 1) and a similar tool standard report. This report 
compares by code number, the actual usage against the standard allowed for a 
given level of production. From this report, the foreman can work with the 
items farthest out of line. This will eventually result in putting his supply 
account or small tools account in the black on his budget. 


Working Tools for Cost Control: Two Weekly Reports 


The cost and budget department supplies the foreman and top level super- 
vision with weekly reports designed to show the performance of the depart- 
ments or cost centers and as working tools in the hands of the foreman. By 
diligently using these reports, the foreman gains control and improves upon the . 
costs of his particular section. This section of this present article describes ex- 
amples of reports which accompany it as exhibits. 

The Actual vs. Budget (Exhibit 2) is the weekly budget report which shows 
the variance from budget for the accounts controllable at foreman level. The 
numbers on the following list appear also on the exhibit, identifying the mate- 
tial for which explanation is offered: 


1. Standard direct labor or dollar value of produced. In this case, the black fig- 
good production produced for the week. ure, or gain, shows that the cost of pro- 
The budget allowance for all the in- ducing the parts was less than the 
direct items is based on this figure. ya i dollar value of the parts pro- 

2. Stan i — 
of —e fone ange Son pn 4. The variance in the year-to-date actual 
dub at Go baal cost of direct labor, as compared 

ome get period. against the year-to-date standard dollar 

3. The variance in the weekly actual cost value of parts produced. 


of direct labor, as compared with the 5. The actual cost of indirect expenses for 
weekly standard dollar value of parts the week. 


FEBRUARY, 1954 7359 

















hal 
y 
& 
~ - 


R38 RIGII IY 


a884 


ggggec8 


gq 'Rga"g FIRE IAG 


a 


Sanany 
a w 


Sgheg 1g 11 1g 


& ge 
a 


os 
GC 
c£U't 
est 
etz 
Cth 
lz 
94 
zt 
€Z 
Tx 
Zen 
se 
ae 
in 
SEé 
es 
in 
*6T 
6 
ez 
Len 
961 

a 


BRAS IS NEE I He 


2 tage fg 
— a“ 


» 
w“w 


*mmeescy Teutg-s09t002g 61z 
toTzeTRsUy gTZ 

Siqueesy 100g Tz 

Slquessy J0uy] 91z 

Siquessy pion Sz 

upeteosog 41Z 

wired C1 

Ww Tee ZZ 

seely Tz 

$ 2H Wela~Teseuep Toz 


$ Teq0L-aNg 
209% OZT 
STqwessy aun “Jeu 6IT 
37uQ tez0eesy g *duop TeUT” gTT 
aesuepucg ertm LTT 
ezypouy @ “wessy “deag OTT 
ezeig sowurmy 7 UPST) *deag CTT 
eyze; *deag HTT 
“upesy ang “duo » *3eq CTT 
40704 ZTT 
Suyupyory Buy3e TIT 
Tg Wea-Teseuenp ToT 
UST TERY 








EXHIBIT 3 


N.A.C.A. BULLETIN 





6. The standard amount of money allowed 


for the weekly expenses (arrived by mul- 





nance of equipment in the indirect ma- 
terial section. 


tiplying the standard direct labor by _ 
to budget per ae allowed for each | * eo oe d “ae # P ana A see 
individual account). r 
: budget period. 
7. The variance between the actual ex- 9. The standard amount of money allowed 


penditures and the amount allowed. 
This shows the foreman what items he 
has to work with to gain better control 
of his costs. In the example shown, the 
main items which the foreman has to 
work with are small tools and mainte- 


for expenses since the start of the 
budget period. 


. The variance between the actual cost 


and the standard cost since the start 
of the budget period. 


A second report of great importance is the Actual vs. Budget—Scrap (Ex- 
hibit 3). This report is also issued on a weekly basis. The report shows, by de- 
partment, the cost of scrap for the week as compared to the standard allowed 
and is broken down in three main sections—Plant No. 1 Production Depart- 
ments, Plant No. 2 Production Departments, and Service Departments, with a 
grand total for all departments. The information listed in the report is outlined 





below and keyed to the exhibit through the item numbers: 


1. The actual cost of parts or assemblies 5. The weekly variance between the actual 
scrapped for the week. cost of scrap and the dollars allowed. 
2. The weekly actual cost of scrap per 6. Th ead ehh cok 
unit of production. In columns 2, 4, 7 = a oe ee Se 
and 9, we have given the foreman fig- since d the beginning of the budget 
ures he can use to bring home to his mums 
employees the importance of control- 7, The average actual cost of scrap per 


ling scrap. This is done by reducing the 
actual cost of scrap and the budget 
dollars allowed for scrap to a cost per 
unit of production basis. (The sub- 
totals of the above mentioned columns 
for Plant No. 2 are weighted average 


unit of production. 


. The accumulated dollars allowed for 


scrap since the beginning of the budget 
period. 


figures). 9. The average budget allowed for scrap 
3. The dollars allowed for scrap for the as expressed on @ cost per unit basis. 
week. 10. The accumulated variance between the 


in 


. The allowance for scrap expressed on a 


cost per unit basis. 


actual cost of scrap and the dollars 
allowed. 


By reviewing the figures, it can quickly be seen that the majority of depart- 
ments in Plant No. 1 and one department in Plant No. 2, along with several 
service departments, have the biggest job to control and show improvement 


scrap. 


Working Tools for Cost Control: Three Charts 





* Denotes loss 
| NOTE: All figures are assumed 
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In addition to issuing the weekly budget reports, we also plot cost trends on 
charts. Each week meetings are held with the supervision of each division, at 
which time budget reports and cost trends on charts are discussed. The cost 
charts are a great aid to the foreman in that the accumulated trend line shows 
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him where he has been, in what direction he is moving, and how fast he is 
moving in that direction. The three different type cost of charts are exemplified 


as follows: 


1. Cost of Scrap per Unit (Exhibit 4). On this chart, the scrap costs have been 
reduced to a cost per unit basis and reflect the trend of variance from the cost of 
scrap per unit of production allowed. In the example shown, the wide variances 
in some of the scrap costs require explanation. The chart also shows that at one 
time the department was in the black but that weekly scrap costs above budget 
rapidly put the department in the red cumulatively. Even though the accumulated 
scrap trend leveled off slightly above budget, the trend from gain to loss and the 
holding of that level above budget would require explanation. 

2. Per cent of Burden to Direct Labor (Exhibit 5). This chart shows the foreman 
the trend of indirect costs in his department in total and broken down by labor 
and material. It also shows him which part of his indirect cost is affecting the 
trend of total burden. In the example shown, the weekly losses on indirect material 
show a trend that, unless controlled, will gradually put the department in the red 
on total burden. It is necessary for the foreman to check the indirect material 
section of his weekly budget report very carefully and to work with the accounts 
that are tending to pull his costs out of line. 

3. Direct Labor Dollars and % of Deviation (Exhibit 6). The bottom half of this 
chart shows the trend of actual direct labor compared to standard direct labor. 
The variance between the two lines shows the loss or gain on direct labor. This 
part of the chart also reflects the changes in production and can be compared 
with the chart on burden to partly determine the reasons for fluctuations of indirect 
costs, For example, if the trend of production is down and the indirect costs are 
not reduced in the same proportion, the trend on the burden chart would be to 
the loss side. This is reflected, to a certain extent, by the two charts exhibited. 
The top half of the direct labor deviation chart shows the per cent of loss or 
gain on direct labor, as well as the accumulated loss or gain trend. In the ex- 
ample shown, the department has consistently been to the gain side. 


An Important Matter — for the Company and the Economy 


Management has come to realize that foremen can make or break the enter- 
prise. The goal is maximum production at minimum cost. In this light, cost 
control has unlimited possibilities for the foreman. It is necessary for manage- 
ment to have men in authoritative positions who are cost-conscious and who 
understand costs. If they do not have men of this type, they should initiate 
training programs in the understanding and controlling of costs. 

The high standing and adequate defense of our country in the world today, 
are based upon economic standing. In order to maintain that standing, it is 
important that we have trained men who are cost conscious. Cost control is no 
longer a challenge which may be accepted or ignored. It is imperative that 
proper cost controls be maintained to insure adequate and efficient operations in 
America’s industrial plants. 
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What Happens to Costs 
When We Run Overtime ? 


by ROGER S. MAKEPEACE, 


Assistant to the Controller, Scovill Manufacturing Company, Waterbury, Conn. 


A doctrine derivable from this article is: don’t run overtime on 
enthusiasm alone. On the positive side, the author makes it plain that 
he means that there are easily overlooked but important premium costs 
of overtime operation and the assumption that commensurate sales will 
follow must be examined for its truth, with a subsequent close scrutiny 
into the profitability of such sales. 


O PROBLEM CONSTANTLY RECURRING and often requiring management 

decisions of considerable difficulty and great importance is that of whether 
to run a plant or department overtime. The decision usually rests primarily on 
a variety of more or less intangible factors in the realms of labor relations, 
customer relations, future business prospects, financial considerations relat. 
ing especially to inventory position, expected production efficiency and relative 
production costs. The considerations are so many, so difficult to measure, and 
in so many fields remote from the immediate area of cost and industrial ac 
counting, that, perhaps too often, the decision is made without reference to 
cost relationships which are best known to and can best be interpreted by the 
accountant. 

This paper is presented with the thought that stating the various consider 
tions and illustrating typical cost relationships under assumed conditions may 
help to clarify the problem and lead to a more analytical approach which will 
at least recognize, if it cannot measure, the principal factors involved. This 
statement and illustration may help reveal the safe course to steer between the 
pitfalls represented by the opposing and equally erroneous opinions that “over- 
time never pays” and that “overtime is always profitable.” 

At the outset, and without getting into figures for the moment, it is evident 
that out-of-pocket costs are necessarily higher in each overtime hour worked than 
they would be at straight-time, because of the time-and-a-half (and in some 
instances double-time) premiums on wages. This goes beyond direct labor, 
of course, and includes indirect labor directly related to the job or process 
being operated and, in an expanding circle, the various types of service and 
maintenance labor supporting the operation, to the extent that overtime work 
is also required in these areas. In addition, there are usually factors of inefi- 
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ciency. These may result from fatigue, the natural tendency of pieceworkers 
to ease off on output, once a good week's pay is assured, or from uneconomic 
conditions existing when only a few machines in a department are operated, 
requiring disproportionate supervision, handling crews, and various types of 
indirect labor both within and without the department. If it is thus true that 
overtime always creates additional out-of-pocket expense, how can it ever be 
profitable ? The answer is, of course, to be found in the relationship between 
the amount of extra expense per unit produced and the reduction in fixed ex- 
pense per unit, achieved by the increased production accomplished within the 
calendar period over which the fixed expense is spread, and in the relation- 
ship between cost and selling price. 


Overtime Can Be Made to Appear Generally Profitable 


For instance, assume the normal cost of an item to be $15 per unit, of which 
$5 is fixed and $10 variable, the latter consisting of $6 labor (both direct and 
indirect) and $4 direct and indirect materials and other variable overhead 
costs. The selling of the item is assumed to be $17. These figures may be shown 
as follows: 


Normal cost 
per unit 
Labor, direct and indirect in producing department $6 
Materials, direct and indirect, maintenance by ser- — 
vice departments, and other variable overhead, 
such as power 4 
Variable cost $10 
Normal fixed cost (depreciation, rent, selling and 
administrative) 5 
$15 
Selling price $I7 
Profit $2 


If probable inefficiencies (reduced production per labor hour) are ignored 
and if certain other conditions to be discussed later are favorable, then it is 
apparent that, with the above relationship, a lower total cost can be shown for 
overtime production than for normal straight time production. Specifically, for 
$3 overtime wage premium per unit additional, production is obtained to which 
no fixed expense is to be assigned (no additional fixed expense having been 
incurred as a result of the overtime operation and assuming, for the moment, 
no variable expense except labor affected) and cost of the overtime production 
is therefore $13 per unit compared with normal cost of $15. If each unit of 
production continues to be sold at a price of $17, apparent profit will be $4 
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per unit on the overtime production compared with $2 per unit on normal 
production. 

Of course, if the normal fixed expense allocable to this item were less than 
$3 per unit, no cost saving could be shown, but the above relationships appear 
to be fairly representative. In fact, fixed expense may well be considerably 
higher in proportion to variable cost, especially for companies with elaborate 
engineering, research and development organizations, extensive sales forces, of 
relatively heavy advertising and promotional costs, yielding still more apparent 
profit from overtime operations. 


A Number of Contrary Influences 


To say that the above data shows that overtime operation can usually be 
demonstrated to be profitable would, however, be far from the truth. To begin 


with, how firm are the cost relationships as illustrated? Lower output per hour, | 


higher indirect/direct labor relationships, and increased service department 
overtime are pretty sure to take place. The indirect/direct labor relationship is 
likely to climb if only one or a few machines in a battery or department are 
run. Further, if overtime operation is general, the amount of maintenance and 
service department overtime will be increased, possibly in full proportion to 
production overtime, resulting in overtime premium in addition to that on 
production department direct and indirect labor. 

Also, in the fixed expense area, the assumption that no additional cost is 
incurred must be examined. Some portion of depreciation, for example, repre 
sents deterioration from use not economically repairable. In plain words, some 
machinery just gets worn out, and this is a variable, not a fixed, cost. Other 
“fixed” costs will increase too. Rent, or cost of maintaining and operating own 
buildings, may be considered fixed for sporadic overtime but, if overtime 
is general, there will be additional janitorial and cleaning services, more light 
and heat (if these are not part of variable overhead), and more deterioration 
in a given period. 

Proceeding to other types of fixed expense, administrative expense below 
the “front office” level will be subject to increasing pressures as overtime 
spreads. For this analysis, the term, administrative comprises the whole ger 
eral area outside of producing departments, which is, thus, not directly and 
immediately affected by fluctuating production volume. In brief, administrative 
expense, as used here, includes costs of production offices, laboratories, store 
houses, purchasing, methods and estimating, engineering, labor relations, pay- 
roll, cost and accounting, and various other departments related to these func 
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tions. It is evident that a modest amount of production overtime will have little 
effect on this group of expenses. The work can be done by the regular staff in 
regular hours. Production people can enter orders for 25,000 instead of 20,000 
units, purchasing departments can buy in larger quantities, payroll tickets will be 
for larger sums rather than to more people, accountants enter larger figures in their 
ledgers, rather than more, etc. But let overtime become general and every one 
of these departments will be calling for help, perhaps not in full proportion 
to increased production but certainly enough to refute any assumption that their 
costs are truly fixed. The same type of pressure will build up in the sales organi- 
zation as paper work increases, so that, in general, one must conclude that fixed 
costs are fixed only for relatively sporadic and scattered overtime production. 
Consequently, cost relationships like those illustrated at the start of this paper, 
cannot be considered generally indicative, without serious consideration of pres- 
sures and cost increases in so-called fixed expense, resulting from overtime 


production. 


The Question Eludes Rigid Answers 


Thus, although an assumption may sometimes be made, for practical purposes, 
that fixed expense of the period is applicable only to the regular production 
of the period and none need be allocated to the overtime production, such an 
assumption is valid only if the additional production results in a corresponding 
increase in sales and if these additional sales would not otherwise have been 
possible. For, if the production merely goes into inventory, an increased out- 
of-pocket expense has been incurred, which need not have been incurred if, by 
waiting until production capacity was available within regular hours, the pro- 
duction had been at straight-time wages. To reason otherwise would lead to 
the absurdity of saying that the way to cut costs is to run full-tilt with all over- 
time possible for a period, and then shut down until sales have caught up with 
production. Obviously, over such a cycle, overtime premiums have been paid 
to no purpose, as total amount produced, against which fixed costs of the period 
are applicable, is no greater than at a steady rate of production without over- 
time. 

This leads to the conclusion that overtime production to increase inventory 
is seldom justified. However, even this near certainty has its exceptions. Over- 
time may be required at one machine or bottleneck operation to assure con- 
tinued regular operation at numerous subsequent stages. In such a case, the sav- 
ing through preventing interruptions may far exceed the extra costs of overtime 
at the bottleneck. Another possibility is that building the inventory is necessary 
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because of future commitments or the certainty of heavy seasonal requirements 
which will make inventory otherwise inadequate. This is equivalent to saying 
that overtime production, although for the immediate purpose of building inven. 
tory, will result in corresponding increase of future sales (rather than of present 
sales) and is, therefore, justified in the same manner as production for current 
sales, except for the greater risk inherent in forecasting future business. 
Another group of considerations which may warrant overtime not justifiable 
by reference to normal cost relationships or may, on the contrary, make overtime 
inadvisable when otherwise justified, lies in the field of labor relations. For 
example, it may be inadvisable, especially for an extended period, to give one 
individual or group an opportunity for overtime earnings not available to other 
employees in the same department, or elsewhere in the same plant. On the 
other hand, it may be necessary to offer overtime not otherwise justified, in 
order to compete in the labor market without establishing straight-time rates 


which are out of line and would constitute a permanent burden on operations. - 


Considerations of this type are highly intangible but none the less real. They 
may often outweigh any factors which can be arrived at by accounting analysis. 
The decision of management must be based on the considerations already men- 
tioned and to be mentioned and, doubtless, many others which are merely im 
plied. The accountant’s contribution by way of analysis may be only a small 
factor, but it may be the factor which tips the decision in the right direction. 
The accountant should realize, and so should his management, what sort of 
useful information and analysis he can contribute, what the limitations of such 
analysis are, and what are the other factors which must be considered. In shot, 
the accountant, the production manager, the sales manager, and general man 
agement must at all times be aware that the decision to run overtime must bk 
based on a careful and balanced evaluation of all the factors, a few of which 
can be reduced to facts and figures, but the greater part of which are intangibles 
—matters of judgment and appraisal of the current situation and the future. 


Essential Considerations With Respect to Overtime 


To give body to this position and the illustrative material which has been sup 
plied here, it will be helpful to state in concise form the chief points to k 
taken into account when the question of running overtime is raised. The fint 
point relates to maintenance of business. Is the overtime production required to 
hold a contract or a customer which (or who) will otherwise be lost? If no, 
will sales be lost, or merely deferred, if overtime is not run? What evident 
is there that the added production will not merely add to inventory and result 
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at some future date, in a cutback of production below normal hours to reduce 
inventory thus expensively acquired? The burden of proof is on the department 
desiring overtime to be run and evidence must be strong if start-and-stop pro- 
duction conditions are to be avoided. 

The next point is profitability of overtime production. Even if evidence is 
conclusive that overtime production will be reflected in corresponding additional 
sales and not in increased inventory, the cost relationships remain to be reviewed. 
Is the fixed expense normally charged per unit of production greater than addi- 
tional expenses to be incurred—the overtime premium and other out-of-pocket 
costs in excess of normal, such as supervision, indirect labor and service per unit 
produced? If not, will the normal profit margin per unit more than offset the 
excess cost of production? 

The third point relates to internal operating conditions. Is there some special 
production situation, such as a bottleneck to be broken, requiring and justifying 
overtime and the additional premium and inefficiency costs which go with it? 
If so, what steps are being taken to prevent recurrences of the situation? Also, 
what are the labor-relations angles? Is the overtime work acceptable to the 
employees concerned? Will it create jealousy among others? 


Evaluations Needed—and High-Order Crystal Gazing 


Whether or not clearcut answers can be given on each of the points raised, 
the foregoing are the chief considerations which must be evaluated if sound 
decisions are to be reached. The relative importance of the factors will vary, 
but the essence of the problem is always whether or not a genuine emergency 
exists which can be remedied profitably by overtime operation, considering both 
tangible and intangible costs. Habitual overtime without such evaluations, 
leads to expanded overhead organizations, permanently higher operating costs, 
and loss of operating flexibility (e.g., a plant already running full overtime 
cannot meet further emergencies with still more overtime). 

Most of the answers as to the real need and justification for overtime opera- 
tion must be given by the sales and production departments, but the accountant 
can help, provided he has a basic understanding of the intangible factors and 
realizes that fixed costs seldom stay fixed, that variable costs vary in strange 
ways, that many facts defy reduction to figures, and that, ultimately, the decision 
must be a matter of judgment not unmixed with crystal-gazing of a high order. 
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A Survey of Cost Practices of Soybean Processors 


by DONALD A. SULLIVAN 


Soybean Accountant, A. E. Staley Manufacturing Co., Decatur, IIlinois 


The frequency of use of various bases for pricing soybean inventories, 
costing sales and recording gain or loss on closed soybean options is 
reported upon in survey results here presented and the bases are de- 
scribed in text disclosing the numerous alternatives. In each instance, 
no one receives a majority vote, attesting to a condition, further am- 
plified by the author, in which company situation determines methods 


adopted. 


i Sa MARKET PRICE OF SOYBEANS 
is subjected to widely fluctuating 
prices during a crop year (October 
through September) and monthly 
closings of soybean processors present 
certain problems not ordinarily found 
in year-end closings. In order to pro- 
tect themselves from price change 
contingencies, many processors choose 
to hedge on their supply of beans as 
well as on their sales of meal and oil. 
Although it may or may not be the 
function of the accountant to inform 
top-level management when to hedge, 
it most certainly is his function to re- 
cord the gain or loss due to hedges. 
When processors follow regular 
monthly closings, certain problems 
present themselves in regard to these 
gains or losses. For example, should 
the gain or loss be applied to the cost 
of the beans crushed or ground this 
month, applied to the inventory, taken 
up as a separate item, or deferred 
until the month in which movement 
of the soybeans is to take place? 
The question of hedging is only a 


772 


further reflection of the industry's spe. 
cial inventory pricing and sales cost. 
ing peculiarities posed in the light of 
knowledge of the various methods 
used in the soybean processing indus. 
try for valuing and costing monthly 
soybean inventories and grinds. A 
questionnaire was sent out to several 
companies within the industry, which, 
in the opinion of the author, repre 
sented an adequate cross section of 
the industry. This questionnaire asked 
the following three questions: 

1. How does your company price month. 

ly soybean inventories? 


. How does your company cost soy 
beans for the current month grind? 


. How does your company handle the 
gain or loss due to closed soybean 
grain options? 

The results of the questionnaire may 
be summarized as in Exhibit 1. I 
will be the function of this paper to 
follow in sequence the alternatives 
there listed and to distinguish each, 
to some extent at least, after a quick 
further look at several parts of the 
problem and at an illustrative instance. 
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Outline of the Accounting Problem 
Facing Soybean Processors 


Problems rise particularly, as indi- 
cated above, when beginning and end- 
ing inventories and the determination 
of the cost of the grind, or crush, are 
to be determined for any one month. 
Inventory valuation is further compli- 
cated by the industry practice of for- 
ward sales. During any one crop year, 
it is possible for a processor to have 
sales commitments on products, the 
delivery of which may be six months 
or more away. The necessary equiva- 
lent bushels to produce the product 
desired could be valued in several 


ways. 

For example, if a processor were 
to commit himself to deliver 500 tons 
of extraction 44 per cent meal for 


delivery six months from today, the 
necessary bushels (about 22,000) 
could be valued at the current market 
price at date of quotation for meal by 
actually buying 22,000 bushels of soy- 
beans and holding these beans until 
time to make the meal. The necessary 
bushels could be separated either 
physically or per accounting records 
from beans already on hand and 
which have been assigned a value. Or 
the processor could wait until the time 
of delivery and buy the necessary soy- 
beans to produce the tonnage re- 
quired. Each of these methods results 
in different values to be assigned to 
the 22,000 bushels of soybeans. As 
long as only an annual closing is ob- 
served by the processor, it makes little 
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difference which method is followed. 
When monthly closings are observed, 
however, the method followed sub- 
stantially could increase profits or 
losses, as compared with other meth- 
ods. 


Inventory Valuation Methods 

We are ready now to review the 
results of the survey. It is an inter- 
esting preliminary comment to point 
out that, in the replies received, only 
one processor stated that his company 
did not follow a monthly closing plan. 
Hence, we are apparently on the right 
track in identifying the problems of 
monthly closings in the soybean proc- 
essing industry as of significance to it. 
In this section of the present article, 
the survey replies relating to inventory 
valuation methods will be considered, 
as they appear in the top section of 
Exhibit 1. 

What is designated as first-in, first- 
out is the result on inventories of the 
first-in, first-out method of charging 
out the soybeans. The effect is that 
the inventory is actually valued on a 
last purchase rather than a first pur- 
chase basis and, as such, reflects a 
current market value to a certain ex- 
tent. This has a certain appropriate- 
ness in connection with conditions of 
doing business. The need for short 
term credit in the soybean industry is 
apparent. The various companies have 
to have ready cash to purchase the 
new crop soybeans as they appear on 
the market. This ties up large sums 
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First-in, First-out 
Average Cost 

Average Margin 
Current Market 

Cost or Market 

Actual Cost 

Average Cost or Market 
Laid-down Cost 

Last-in, First-out 

No method indicated 


First-in, First-out 

Average Cost 

Average Margin 

Budgeted cost 

Current Market 

Disappearance basis 

Cost anticipated at date of sale 
No method indicated 


Separate Income or Expense 
Applied against beans ground 


Added or deducted from Inventory 
No method indicated 





SUMMARY OF REPLIES TO THREE-ITEM QUESTIONNAIRE 
ON SOYBEAN COSTING AND INVENTORY 
PRICING PRACTICE 


HOW DOES YOUR COMPANY PRICE MONTHLY SOYBEAN INVENTORIES? 


HOW DOES YOUR COMPANY COST SOYBEANS FOR THE CURRENT MONTH GRIND? 


HOW DOES YOUR COMPANY HANDLE THE GAIN OR LOSS DUE TO CLOSED SOYBEAN 
GRAIN OPTIONS? 


Offset against commodity sales or purchases 


Percent 
Companies of Total 
Using Methods Answering 


6 18.2 
8 24.2 
I 3.0 
5 15.2 
2 6.1 
1 3.0 
2 6.1 
! 3.0 
! 3.0 
6 18.2 
33 100.0 
6 18.2 
14 42.5 
I 3.0 
! 3.0 
3 9.1 
! 3.0 
! 3.0 
! 3.0 
33 100.0 


3 9.1 
14 42.5 
! 3.0 
6 18.2 
9 27.2 
33 100.0 



























of money which cannot be released 
until the products derived from the 
beans are finally sold and paid for. 
Because the bank is the most logical 
source for short-term credit, more than 
ordinary attention will be given by 
these companies to liquid values on 
the balance sheet. However, in receni 
years bankers have been giving more 
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EXHIBIT 1 


attention to company earnings, as it- 
dicative of ability to repay. One com 
pany reported offsetting its first-in, 
first-out inventory with a reserve com 
verting it to last-in, first-out (“lifo”), 

In fact, a modification of first-ia, 
first-out has a similar effect. Wher 
elevator stocks are maintained by the 
processor, the practice, more oftes 
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than not, is to fill these elevators dur- 
ing the early part of the crop year 
when prices paid for beans are usually 
the lowest. The grind for succeeding 
months will be taken, as much as pos- 
sible, from current unloadings. This 
leaves the elevator stocks unused. For 
interim statement purposes, the time- 
lag resulting from this procedure prac- 
tically makes this system a base stock 
method of inventory valuation. 

Average cost as an inventory basis 
was reported by more companies than 
any other, by a thin margin. From 
the standpoint of fairness, the use of 
averages is good. However, this 
method is theoretically illogical as a 
method of valuing soybean inven- 
tories because it is based upon the as- 
sumption that usage has been pro- 
portionate to the various grades ac- 
quired. In other words, certain high 
or low prices are reflected in this 
average long after the soybeans repre- 
sented have been used. When dealing 
with averages, we are not dealing 
with current costs but rather an aver- 
age of current costs. As such, aver- 
ages will tend to find the “middle 
ground” between high and low prices. 
If the purpose of monthly interim 
statements is to flatten out the “peaks 
and valleys” of soybean prices, then, 
the use of averages is highly desirable. 
However, should the purpose of the 
interim statements be to express cur- 
tent conditions, then averages fall 
short of this goal. 

One company indicated an average 
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margin basis of valuation. Because 
this method is so closely tied in with 
actual grind cost for each month, it 
will be discussed later in this article 
when costing methods are taken up. 

With respect to current market as 
an inventory valuation basis two proc- 
essors stated that they use Chicago 
Board of Trade closing market prices 
at the month-end to determine the 
current price for inventory purposes. 
One processor stated that current mar- 
ket price is considered to be cash 
price of beans f.o.b. mill at date of 
inventory. Because identification of 
any particular lot of soybeans in in- 
ventory is practically an impossibility, 
the use of current market for valua- 
tion appears reasonable. Considering 
the balance sheet alone, market value 
represents current financial position 
more accurately than does historical 
cost. Moreover, if the balance sheet 
is to reflect current conditions, a cur- 
rent market or replacement value is 
desirable. On the other hand, raising 
or lowering the value of the inventory 
to market value creates an unrealized 
gain or loss, untested by an act of 
product sale. Also monthly price fluc- 
tuations may be wide enough to cause 
serious interim statement trouble. 

It appears, in instances in which in- 
ventory was reported valued at cost 
or market, that cost is determined on 
a first-in, first-out basis. This system 
may be interpreted as a conservative 
method of valuation, because unreal- 
ized profits are not taken up in the 
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accounts while probable losses receive 
recognition. The conservatism, how- 
ever, is confined to a single period 
and may be counter-balanced by over- 
statement of profit in succeeding finan- 
cial statements if the losses antici- 
pated fail to materialize. 

The processor using the actual cost 
method for inventory stated that he 
charge his beans out on a season's 
average basis. This suggests that the 
portion remaining in the inventory is 
valued the same way. Therefore, it 
is possible that this method is classifi- 
able as average cost, already com- 
mented upon. 

The company using the valuation 
method identified as /aid-down cost 
defines it as including purchase price, 
commission, U. S. exchange, freight, 
insurance, harbor dues, and unload- 
ing allowance. The cost of the soy- 
beans for the current month grind is 
valued at an average of cost so de- 
termined. Therefore, the inventory is 
probably priced on the same basis. 

The /ast-in, first-out method used 
by one respondent to the survey as- 
serts that current soybean acquisitions 
are incurred largely for the purpose 
of meeting current product sales and, 
as a consequence, these current ac- 
quisitions should be charged against 
current revenues. For inventory pur- 
poses, this method values soybeans 
on hand by assigning a first cost 
price to these soybeans. In other 
words, the system sends to process 
those soybeans which were acquired 
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last and retains for inventory pur 
poses those soybeans which were ac 
quired first. In this respect the sys 
tem may be likened to the base stock 
method also, and to the variant of the 
first-in, first-out method, referred to 
earlier. 

For soybean pricing, the system 
may be questioned on a physical basis 
because of the illogicality under ordi. 
nary conditions of withholding from 
processing those beans acquired first, 
It would appear that, if these beans 
were held too long, a certain amount 


of deterioration would take place. Be . 


cause of the value assigned to the in 
ventory, it would also appear that this 
method sacrifices balance sheet a 
curacy. 

Two companies, primarily process 
ors of other products, reported that 
they have not enough experience to 
settle upon an inventory valuation 
method. Both companies mentioned 
that they were crushing soybeans for 
adaptability purposes and had ae 
progressed to the point where ade 
quate cost data were available. One 
company stated that it was not a large 
one and did not keep accurate infor 
mation on costs. The three remaining 
companies stated that the method used 
was considered confidential informe 
tion. 


Costing Current Month Grind: First-la, 
First-out and Averaging Methods 


Application of soybeans to the 
monthly grind costs on the firshi, 
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first-out basis, while currently reflect- 
ing physical movement in most cases, 
poses certain problems. Perhaps the 
most important of these is the monthly 
distribution of the profit on sales. In- 
terim income and operating state- 
ments, to be a reliable guide to man- 
agement should, to a large extent, 
show the operational efficiency of the 
sales and production departments. To 
a large degree, the first-in, first-out 
costing method will fail in the above 
objective because of the possibility of 
market profits entering into the cal- 
culations. The failure to match cur- 
rent costs against current revenues 
produces a distortion in the monthly 
interim statements which could be 
misleading to management. 

Because this method shows inflated 
profits during periods of rising prices, 
an objection could also be advanced 
to its use for annual closings. This 
objection is the additional income tax 
to pay on the excess profits in such 
periods. 

The definition for average cost, as a 
gtind costing basis, is lost among the 
various answers received from the 
processors. Several processors stated 
that, at the end of the month, an 
average cost of the soybeans purchased 
during the month is added to the pre- 
vious inventory at its average cost. 
The average of these two items equals 
the average cost of the beans proc- 
essed. Still other processors, stated 
that the average cost of all soybeans 
purchased is used. Finally, several 
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processors stated that a season’s aver- 
age is used, without disclosing how 
the average was determined. 

It may be interesting to note that 
two of the processors using this 
method add other charges before an 
average cost is determined. One proc- 
essor stated that interest and handling 
expenses are added, while the other 
stated that storage and handling 
charges are added. It is difficult to 
say whether the interest paid on 
money borrowed to buy beans in- 
creases the cost of the soybeans re- 
ceived or is a financial expense of do- 
ing business. It would appear as 
though the majority of the processors 
treat this item as a financial expense, 
but, whether this is because of ease 
in handling it or from a conviction 
that the interest is a financial expense, 
remains unansweted, so far as survey 
responses go. In the opinion of the 
author, interest paid on money bor- 
rowed in order to purchase soybeans 
is a financial expense of doing busi- 
ness. 

Handling expenses, which may 
cover such operations as unloading, 
drying, and elevator storage and labor 
costs, may be charged back against 
the purchase cost of the soybeans on 
the theory that these expenses are 
necessaty to prepare the beans for 
processing. The procedure followed 
will depend, to a large extent, upon 
the definition given to “cost of beans.” 
Probably, the majority of the process- 
ors include these expenses as part of 
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the manufacturing overhead to be ab- 
sorbed by the various products de- 
rived from the beans. Storage charges 
incurred on soybeans present a prob- 
lem similar to handling charges. In 
this case, however, the majority of the 
processors probably include this 
charge as a part of the bean cost. 

The use of averages goes a long 
way toward ironing out the “peaks 
and valleys” of soybean price fluctua- 
tions. However, for interim statement 
purposes, current operating results are 
desirable. Adverse conditions could 
be in effect for several weeks or even 
months before an averaging method 
of costing would reflect the trend. It 
is doubtful, under these conditions, 
whether or not accounting would be 
playing its proper role in relation- 
ship to the needs of company man- 
agement. 

Although only one company uses 
the average margin costing method, it 
should be noted that this company is 
one of the largest in the industry. 
Perhaps, in this case, it would be best 
to use the company’s own explana- 
tion, quoted from the response re- 
ceived in the course of the survey: 

“You are probably familiar with the 

fact that normally a great majority of 

the soybeans move into the hands of 
processors during the harvest season 
from September to November each fall. 

. . - It would, of course, be possible to 

cost our soybeans into the monthly 

grind at the average cost to date at that 
point and carry the inventory at the 
same value. Results of such an opera- 


tion, however, would not give a true 
monthly profit and loss statement. This 
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is due to the fact that any 
month's sales might be at usc 
high or low prices as compared pat the 
average cost of beans. The fact << 
when the beans are bought, oil aj 
meal may be sold against them fg 
various different month deliveries, map 
it impossible to try to match soybem 
purchases with specific oil and maj 
sales as the deliveries take place. 

“Because of the above mentioned pm 
lems, we adopted the practice early ip 
the history of the company of comput 
ing an average margin on soybems 
This is done by computing (1) th 
average cost of all soybeans purchased 
(2) the average value of all oil del. 
ered and undelivered, and (3) the 
average value of all meal delivered an 
undelivered. Then, by applying the 
yield percentages obtained in any pay 
ticular month, it is possible to dete. 


HT 


mine the gross margin based upon th” 


average sales and cost value. Ths 
means that an entry is made relieving 
the soybean inventory and charging om 
of beans processed by an amount suf 
cient to yield this pre-determined mar 
gin and the remaining inven. 
tory will be the balance. This balane 
will be an amount which, when the mt 
of the beans are processed and deliver 
against the contracts already in existene 
will yield exactly the same margin pe 
ton as the ones processed for the pom 
month.” 


It should be pointed out that ths 
company acknowledged that addition 
purchases and sales of soybeans ail 
the two end products of meal and a 
will affect the average margin tok 
used each month. It is doubt 
whether or not an average matt 
figure in the monthly statements, a 
particular the income statement, a 
quately portrays the current operatity 
results. It should be noted, bw 
ever, that this is the first compam 
which, in its procedure, acknowledgs 
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the three companies using this method, 
two supplied the meaning of their 
version. In essence, computations are 
made on the “bringing to market” 
basis. Thus, one company computes 
the effect of buying back all soybean 
oil and soybean oil meal which has 
been sold on contract and, at the 
same time, selling the soybeans and 
the quantities of meal and oil actu- 
ally on hand. The price used for this 
computation is the current market 
ptice. The other processor states that 
its month-end inventories are priced 
at current market value. This in- 
cludes physical inventory of soybeans, 
soybean oil, and soybean oil meal; 
open purchases of soybeans brought to 
market; open sales of oil and meal 
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tad a fect current operating conditions trades brought to market. The cost 
t, oil and Omission of such acknowledgment is of soybeans processed for the month 
na a defect of the first-in, first-out and is the beginning inventory of these 
ch soybem — average cust methods. items, plus soybean purchases for the 
ne aul Budgeted cost is a costing method month, less the closing inventory. 

oned pmb | using an average determined by soy- It is conceded by one of these com- 
ce early it § bean purchases and any gains or losses panies that wide variations result from 
‘ from open and closed soybean op- its method. It would appear that any 
g (1) te # tions. Therefore, the comments men- of the decisions of management based 
pee tioned under average cost would apply upon this method would, of necessity, 
| (3) te B to it. require a larger margin for safety 
livered and than under several of the other meth- 
aa & ] Costing Current Month Grind: ods. However, it should be noted that 
—~ 4 Market and Anticipated Cost Bases this method acknowledges the ex- 
gy | . Current market is considered a OP sa. of dnl ate onk enee 
le relicrig | 98 method, but this terminology .. ybean purchases by assigning a cut- 
——- could be misleading. In fact, one et market value to these. The pro- 
mined me PAY stated that the method used priety of such an action could be 

gave the effect of pricing at cost. Of 


questioned, though, on grounds that 
current market values are not neces- 
sarily the contracted or eventual price. 
As such, a distortion appears not only 
in the balance sheet but in the income 
statement as well. 

The disappearance basis of costing 
approximates the current market 
method so closely that its effect on 
the financial statement is approxi- 
mately the same. It consists, in prac- 
tice, of taking the value of the be- 
ginning inventory at market price and 
adding the purchases at cost and then 
deducting the closing inventory at 
market. 

Cost anticipated at date of sale isa 
somewhat unique method of costing 
grind. The company using it stated: 
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“We have recently adopted a new 
method of costing beans to grind in 
which we apply the bean cost which 
was anticipated at the time the sale of 
meal and oil was made. This is a 
matching process which cannot always 
reflect the exact cost anticipated, since 
the meal may be sold for delivery in a 
different month than the oil. We are 
using meal as the guiding factor in bean 
application, principally for the reason 
that we cannot store a large quantity of 
meal and hence, the deliveries in the 
month would not be greatly affected by 
sales from inventory. Another imper- 
fection in the system is that beans are 
not always purchased the same day 
product sales are made and, therefore, 
we do have somewhat higher or lower 
bean costs than anticipated in sales 
prices when it is impossible to match 
on a certain day. However, if an in- 
ventory position is taken, we then use 
market price, date of sale, in costing 
the grind and show the difference be- 
tween the cost of beans as they are re- 
lieved from the inventory and the mar- 
ket price at which they are costed to 
gtind as a gain or loss from taking a 
position.” 


This system certainly has merit. The 
growth of big business, and the de- 
site for adequate interim financial and 
operating statements as soon as pos- 
sible after month-end, necessitated cer- 
tain consolidations of the accounting. 
The various methods discussed previ- 
ously ate outgrowths of these condi- 
tions and consolidation. However, al- 
though it is physically impossible to 
segregate each sale and assign a cer- 
tain number of bushels of soybeans 
to this sale, this “cost anticipated” 
method attempts, by use of totals, to 
assign a bean cost to daily meal and 
oil sales. It is a feeling in this com- 
pany, apparently, that the other cost- 
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ing methods are not giving an ade 
quate or a true picture of operating 
conditions. Therefore, a return to a 
specific identification method, to 4 
certain extent, is being tried. 

At first glance, it would appear 
that, in the income statement, under 
this method, current soybean costs are 
not being matched against current 
revenues. However, after reviewing 
the entire operation again, it becomes 
increasingly apparent that the above 
statement is not entirely true. Be 
cause of the policy of forward sales 


commitments, the term “current rey . 


enue” takes on added meaning. The 
revenue derived from any one month 
may have as its source several con 
tracts of one, two, three, or mor 
months ago to deliver products in the 
current month. To match the revenue 
derived from these previous contracts 
with soybean costs derived from the 
current month only appears to bea dis- 
tortion of actual facts. As an example; 

Sales of $1,000,000 were made if 
the current month. Of this $1,000,000, 
$700,000 represents sale contract ful 
fillments. Of this $700,000, $200,000 
represents a contract dated one month 
ago, $300,000 represents a contra 
dated two months ago, and the 
maining $200,000 represents a com 
tract of three months ago. 

For illustration purposes let us sy 
that the current soybean cost to sale 
ratio is .8, the ratio of one month ago 
was .75, the ratio of two months ago 
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wis .66 2/3, and the ratio of three 
months ago was .7. 





The above information shown in 
table form would appear as follows: 


Basis of Anticipated Soybean Cost—Date of Sale: 














REVENUES OF 
THE MONTH 
Contract 3 $200,000 
Contract 2 300,000 
Contract | 200,000 
Current 300,000 
Total $1,000,000 
Basis of Current Soybean Cost: 
Current $1,000,000 
Difference in the 
two methods 0 


Thus it would appear that, by 
matching current soybean costs against 
the current revenues which include 
previous contractual revenues, a gross 
margin which is $70,000 lower than 
on the anticipated cost basis, results. 


Methods of Handling Soybean 
Grain Options 

Two types of grain futures usually 
require accounting treatment at the 
month-end. These are closed grain 
options and open grain options. Open 
grain options may be either long or 


SOYBEAN GROSS 
Cost MARGIN 
$140,000 $ 60,000 
200,000 100,000 
150,000 50,000 
240,000 60,000 
$730,000 $270,000 
$800,000 $200,000 
$ 70,000 $-700,000 


short, or both, depending upon the 
current market and managerial poli- 
cies. It is questionable whether any 
recognition should be given to gains 
or losses sustained, in the light of 
current market conditions, on any open 
grain options at month-end. Gain or 
loss on closed grain options neces- 
sarily require recognition. From the 
answers received on the questionnaire 
sent out to the various processors, the 
following is summarized, apart from 
detail of method disclosed on Exhibit 
1: 


PER CENT OF 
COMPANIES TOTAL 

Gain or loss taken up on open options by a 
“bringing to market" basis and on closed 
options by actual settlement 4 12 
Gain or loss taken up on closed options only 20 él 
Do not use options 9 27 

33 100 


It would appear from the above 
that the majority of the processors 
make no attempt to determine any 
gains or losses on open grain options. 
A true gain or loss will really not re- 
sult until an option has been closed 
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out. To illustrate, assume that a May 
purchase (long) option is open at 
April month-end for 10,000 bushels 
@ $3.00 per bushel. The market value 
of soybeans at the end of April is 
$3.10 per bushel. On a “bringing to 
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market” basis, which is (in a sense) 
closing out the option, a gain of ten 
cents a bushel or $1,000 would result. 
This gain is not an actual gain be- 
cause a sale has not been made to a 
third party. To carry the illustration 
further, suppose that, during May, the 
option is finally closed out at $3.00 
per bushel. No gain or loss has re- 
sulted, but for those processors who 
took up the $1,000 gain in April, a 
loss of $1,000 in May will have to be 
shown. The propriety of taking up 
a gain and then show a loss, when 
neither happened, can certainly be 
questioned. 

The alternatives availed of, where 
reporting companies recognize gain 
or loss on options are shown in the 
bottom section of Exhibit I. The first 
method identified is separate income 
or expense. The three companies 
using this method would fall within 
the category of small processors. If 
the purpose of a soybean grain option 
is to hedge on the future purchase of 
soybeans, it would appear to be a 
logical conclusion that any gain or 
loss should be absorbed in the soybean 
grain account, either to lower or raise 
the cost per bushel. The method un- 
der discussion fails to recognize this 
premise. By showing the gain or loss 
as a separate item, a failure to recog- 
nize the original purpose of a hedge 
is evident. However, if a processor 
regards itself as speculating in grain 
futures, a separate income or expense 
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item may be desirable. It may be diff. 
cult at times to draw a line betwee, 
hedging and speculation. In gener) 
however, the accountant knows, or i 
in a position to find out, whether o 
not grain futures are for a hedging 
for a speculation position. 

The majority of the processors ap 
pear to favor the method of handling 
hedging gains or losses which applies 
them against beans ground. However, 
the exact methods of application vay 
among the several processors. On 
processor stated that, after a net log 


or gain was determined for the au. 


rent month, this was added to or sub 
tracted from the average cost of cath 
beans. Still others merely stated’ thi 
any gains or losses were considered 
part of the cost of soybeans processed, 
without giving any detailed explam 
tions. Two firms follow the procedure 
of “closing” open purchases or sale 
out at market. To this gain or lossis 
then added the gain or loss on sop 
bean future transactions which wert 
actually closed out during the month 
This profit or loss is then combine 
with the cost of the grind. Anothe 
processor stated that his options wer 
closed into current operations atl 
stated also that, if switching to a late 
option is involved, or if the close-ous 
are not in direct proportion to i 
current grind, explanatory notes a 
added to the monthly operating stale 
ments. 

The closing of the entire gain & 
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loss on hedges into current operations 
could be questioned, especially so 
where either a portion or all of the 
gain or loss applies to future opera- 
tions. A remedy for this defect would 
be to set up a “holding” account which 
would operate very similar to an in- 
ventory account. By this device, all 
gains or losses applicable to the cur- 
rent month could be removed from 
the holding account which, in turn, 
could be increased or decreased by all 
of the closed option gains or losses. 

One processor offset option gains 
or losses against commodity sales or 
purchases. As used by this processor, 
this method has the effect of apply- 
ing any gains or losses to the beans 
ground for the month and should, 
pethaps, be included as a variant of 
the applied against beans ground 
method. 

When the method employed is to 
add or deduct option gains or losses 
from the soybean inventory, the mean- 
ing is indicated in the explanation of 
one processor, who stated that after 
all costs are figured for the month, the 
closed options and contingent gains 
ate handled through the soybean in- 
ventory in making up the financial 
statements. Several processors stated 
that any gain or loss on completed 
trades is closed to the soybean inven- 
tory account. Another said that the 
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hedging operations are viewed as a 
type of insurance and, therefore, any 
profit or loss sustained is a cost fac- 
tor, and so deducted from or added 
to the processing bean inventory. 


Nonconformity Is the Rale 


An attempt has been made in this 
paper to show how various soybean 
processors in the United States and 
Canada price and cost their soybeans. 
The methods of handling soybean 
gtain options by these various proc- 
essors has been shown. In addition, 
an attempt was made to trace the ef- 
fects of these various methods to the 
interim financial and operating state- 
ments. The latter is the more difficult 
task because of the many conditions 
and assumptions which are required. 
In this connection, it will serve well, 
in closing, to quote the survey re- 
sponse of one soybean processor: 


“I am sure that if you examine the 


methods used by others in the industry _ 


you will find that they vary greatly, as 
However, 


are acceptable to our corporation audi- 
tors, who are a nationally known firm, 
and also to the Internal Revenue Ser- 


in which aed us to the point 
that ous is no true clearly-defined 
over-all uniform accounting procedure 
for all lines of business, or all the peo- 
ple in one line of business.” 
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FOR GREATER EDUCATIONAL 
EMPHASIS ON INDUSTRIAL 
ACCOUNTING 

Editor, N.A.C.A. Bulletin: 

PROFESSOR AVERY'S forum letter in the 
October issue of the N.A.C.A. Bulletin on 
the difficulties of recruiting college gradu- 
ates for cost work is most timely. He raises 
an issue which needs more exploration and 
attention than it has been receiving up to 
now. I should like to augment and, per- 
haps, clarify his statement to some extent, 
on the basis of my continuous contacts with 
both industrial engineers and industrial 
accountants as well as industrial executives. 
In particular it struck me that Professor 
Avery compares the starting salaries of en- 
gineering graduates with those of cost 
clerks who are performing routine work. 

It would be more correct, I think, to 
compare the income of the latter group with 
semi-skilled workers in nonunion shops or 
service industries to get a more balanced 
picture, for engineering graduates are ex- 
pected to do more than routine work after 
a few months or more of in-plant training. 
The same is not true of accounting gradu- 
ates. The main reason seems to me to be 
the inadequacy of training for industrial 
cost work. All the emphasis in business 
colleges is on financial accounting, in order 
to enable graduates to sit for the certified 
public accountants examination, which is 
generally considered to be the immediate 
goal of any young accountant with a profes- 
sional outlook. 

In most instances, those graduates who 
majored in accounting have taken only a 
survey course in cost accounting, dealing 
primarily with the technicalities of cost 
accumulation and cost statement prepara- 
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tion. Little attention is and can be given to 
recent developments in accounting methods 
and applications which have made account. 
ing executives in leading companies im. 
portant members of the top management 
team. Therefore, one of the improvements 
most urgently needed is an expansion of 
the curriculum in industrial accounting in 
our business schools. 

Perhaps we may also investigate the pos- 
sibility of setting up a special examination 
schedule in cost and management account- 
ing, such as is being operated by the Insti- 
tute of Cost and Works Accountants ia 
Great Britain on a level equivalent to the 
C.P.A. examination here. This would af- 
ford accounting students a choice of 
preparing for either one of the examina 
tions (public or industrial accounting), 
rather than being restricted to only a single 
goal as is the case at present. 

As a matter of fact, opportunities for 
advancement are almost unlimited for the 
young industrial accountant, provided he is 
willing and able to go beyond his original 
limited field and gets a thorough grounding 
in the production and management problems 
of industry. This requires extensive train- 
ing both in the plant and in the manage 
ment organization of his employer, as well 
as through graduate courses. 

Our industrial engineering department 
(Stevens Institute of Technology) attempts 
to provide industrial engineers with a work- 
ing knowledge of accounting methods and 
their applications for cost control and man- 
agement planning. The results have been 
gratifying. As far as I am aware, there is 
no equivalent in accounting schools to pro 
vide practicing accountants with a working 
knowledge of industrial methods and tech 
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niques, to make them more useful members 
of the production team. This may be why 
we have more applicants from that group 
than we can readily accommodate. At least, 
it shows clearly that there is an urgent need 
for improved instruction in this area, which 
is felt equally by management and by 
younger accounting graduates who are un- 
able to get the knowledge which they most 
earnestly desire. 

ERNEST H. WEINWURM, New York Chapter 


COMMON ERRORS IN EVALUATING 
“ECONOMY PROPOSALS" 


Editor, N.A.C.A. Bulletin: 

COST ACCOUNTANTS are often asked to 
prepare or assist in preparing a cost analysis 
to determine the savings expected when a 
new type of equipment, method, or system 
is compared with the present method of 
operation. In evaluating the reliability of 
an economy analysis, it is extremely im- 
portant to consider the correctness of the 
assumptions used as the basis for the calcu- 
lations. All the calculations may be correct 
but, if the basis for the calculation is not 
governed by clear thinking, the answer may 
be worthless. 

A few illustrations will show some of the 
more common types of errors which make 
their appearance in cost studies of this type. 
One such error is to apply the depart- 
mental overhead rate to the direct savings 
and to consider the result additional sav- 
ings. Suppose a new tool is devised to 
reduce the time spent on an operation. 
(The cost of these tools is approximately 
the same as the old, so it is not necessary 
to use the tool cost in the analysis.) Would 
this solution be correct? 


Direct labor required Present 8 Minutes 
Direct labor required Proposed 6 Minutes 


Direct labor saved 2 Minutes 
Direct labor cost per hour $1.50 
Units produced per year 50,000 
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Savings calculation: 





2 x 1.50 x 50,000 
—_—_—_—_ = $2,500 
60 minutes 
Department overhead 100% 
Savings calculation: 
$2,500.00 x 100% = $2,500 
Total saving $5,000 








The above answer is probably optimistic. 
It is quite likely that direct analysis of the 
overhead would show no saving for this 
type of improvement. In this event, the 
proper saving would be $2,500, for direct 


labor only. 


Or, perhaps, a new system is proposed 
for the accounting department. The amount 
of $50,000 is to be invested in machines 
to reduce clerical expense from $50,000 a 
year to $35,000: The company has a policy 
of assuming that 10 per cent interest is 
required on this type of investment. It is 
estimated that the machines will last five 


years. Will this calculation pass muster? 


Present system 








Clerical costs $50,000 
Proposed system 
Clerical labor $35,000 


Depreciation on equipment 





$50,000.00 
$10,000 
Interest on investment of 
new equipment 10% of : 
50,000 $ 5,000 
$50,000 








Hence no saving is shown, but there is 
an error here in that the interest on invest- 
ment is, in fact, being reduced each year 
by the depreciation and is less than $5,000 
after the first year. The interest is properly 


computed .as follows: 





Value Depreciation 
Ist year $50,000 $10,000 
2nd year $40,000 $10,000 
3rd year $30,000 $10,000 ‘ 
4th year $20,000 $10,000 $2,000 
5th year $10,000 $10,000 





Interest 


$5,000 
$4,000 
53,000 


$1,000 











If this is so, the average annual interest 
on investment is $3,000, instead of $5,000, 
and the new proposition will show a $2,000 
annual advantage. 

It may be that the proposal under con- 
sideration is to make a new product and it 
is necessary to decide between two machine 
designs. Machine A produces 10 units per 
hour but costs $5,000. Machine B can 
produce 30 units per hour but costs $15,000, 
requires more costly tools, and is more 
expensive to maintain. Unit costs are com- 
puted based on a 2,000 hour year. Machine 
A will produce 20,000 units for $1.20 each, 
whereas Machine B will produce 60,000 
units for $1.00 each. At first glance, it 
appears that Machine B is preferable. How- 
ever, the sales manager discloses that the 
market potential is less than 2,000 per year. 
If Machine B were built, it would be idle 
two-thirds of the time, so that unit costs 
would actually be higher than with the 
slower equipment. 

These illustrations show but a few of the 
possibilities of not considering all of the 
elements involved or of failing to consider 
them correctly. Comparing alternatives is 
not simply a matter of adding two columns 
of figures. The analyst must evaluate the 
validity of the methods used in the esti- 
mating. 

ALFRED O. SCHROEDER, Woterbury Chapter 


A STUDY OF INVENTORY INSURANCE 
RATES MAY REVEAL POSSIBLE 
ECONOMIES 


Editor, N.A.C.A. Bulletin: 


A GOOD QUESTION to ask of cost account- 
ants is, have you studied your contents 
insurance lately? 

For a company large enough to have 
personnel devoted full time to the various 
phases of its insurance program, the prob- 
lem is not too difficult. However, when a 
company is not large enough to have full- 
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time personnel attending to its insurance 
matters, a very real but frequently unrecog. 
nized problem exists. Our company buys 
insurance through an agent who has at his 
disposal the services of the state agent for 
the insurance company he represents. The 
latter works very closely with the state 
rating bureau which sets the rates and 
standards for our state. However, even with 
this assistance at our disposal we have 
found that our insurance program has some 
times been pushed aside for what we con 
sider to be more important problems. 

A recent review of our contents insurance 
rates was quite revealing. The company 
had expanded beyond its own warehouse 
facilities and had rented about 4,500 square 
feet of space at a nearby location. The 
material chosen to be kept in the rented 
area was one of high value. It was realized 
at the time that the contents insurance at 
the rented location was much higher than at 
our own location, which had a sprinkler 
system. However, the original quantity of 
the high-value material was small and the 
material could be more easily handled from 
the rented location than any of the low. 
value materials. 

The new study of the situation revealed 
that the quantity of the high-value material 
kept at the rented location had increased to 
such an extent that we were paying a very 
real premium to keep it there. We found 
that we could accrue a saving over a five 
year period, if we built a steel building on 
our own property, with square footage com 
parable to the rented location. The new 
steel building could be used to house low 
value material which had been located ia 
an existing steel warehouse on our owl 
property. With removal of the low-valus, 
but bulky, material from the existing waft 
house, there would be room to move in the 
high-value material from the rented low 
tion. 

The entire project, including the cost of 
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the steel building, was made possible from 
the savings in lowered insurance rates, plus 
the labor savings from locating the ma- 
teria’s nearer to the point of use in pro- 
duction. The lowered insurance rates were 
not the only factors involved but they were 
the major and deciding ones. 

After the above change had been effected, 
it was discovered that the relocation of the 
high-value material in the already existing 
steel building, however, advantageous other- 
wise, put it in the highest-rated building 
on our property because it had no sprinkler. 
The state agent informed us that, if we 
would put in a sprinkler system, we would 
have the lowest rate possible on the con- 
tents. A study of the agent’s proposal re- 
vealed that a sprinkler system would pay 
for itself in three years. This is now to be 
put into effect. 

These two examples of the action taken 
by one small business to realize the hidden 
savings available in the proper analysis of 
the factors involved in contents insurance 
costs should encourage others to give the 
subject more adequate consideration. 


CARL E. BURTON, Indianapolis Chapter 


HOW ACCURATE IS YOUR BASIC 
COST REPORTING? 


Editor, N.A.C.A. Bulletin: 

COST ACCOUNTANTS EVERYWHERE are 
striving to design better methods of record- 
ing the transactions of business in order. to 
obtain more and better facts for the infor- 
mation of management. Cost accountants 
are also finding better methods of analyzing 
the masses of data collected and of present- 
ing the information in such a way that a 
small number of analyzed variances will re- 
veal the operating position. All well and 
good, but what happens if the basic report- 
ing is not well performed and the data are 
incorrect ? 

As an illustration of this point I present 
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an occurrence which happened in a large 
manufacturing plant. The timekeeping sys- 
tem was based on reporting by department 
and by customer order. Actual hours were 
summarized daily and compared with labor 
standards contained in a report furnished to 
plant management at the end of each day. 
This daily report informed the plant man- 
agement of the labor variances and 
prompted actions which resulted in large 
dollar savings in production labor cost. The 
timekeeping system seemed to solve the 
problem of labor waste and inefficiency. 

A variable budget had been installed to 
control overhead, making it possible to ad- 
just allowances to different levels of produc- 
tion. At the end of each accounting period, 
a report was prepared comparing actual 
overhead expenses with budgeted overhead 
expenses adjusted to the production level 
of the period under review. This report 
contained an overall comparison of budg- 
eted and actual overhead expenses by 
expense classification and for each produc- 
tion cost center. The overall report high- 
lighted the plant-wide overhead variances 
and the report for each cost center showed 
which cost centers were responsible for 
these variances. Close work between the 
accounting department and management 
brought overhead under control. 

In ensuing accounting periods: the vari- 
ances remained reasonable and reporting 
progressed smoothly. Because of this good 
performance both management and the ac- 
counting department concentrated their acti- 
vities on other problems. Each felt that 
daily reporting of direct labor variances and 
monthly reporting of overhead variances, 
would inform them if operations took a 
“bad turn.” Production supervisors knew 
that they were measured by direct labor 
efficiency and, therefore, were intent on 
maintaining this figure in line. 

The attempt to do so resulted in their 
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taking advantage of a loophole in the sys- 
tem of reporting. It was found that it was 
possible to charge excess direct labor as 
expense labor. As such, it did not lower the 
daily labor efficiency. Daily labor efficiency 
remained high but, at the end of the ac- 
counting period, the production cost centers 
showed large overhead variances, partly as 
a result of the shifting of excess labor into 
the overhead classification. This condition 
went on about three months before it drew 
the attention of management to the in- 
creased overhead variance. The situation 
was then corrected and the excess produc- 
tion labor utilized or removed from the pay 
roll. However, during an extended period, 
this incorrect reporting had cost the com- 
pany potential profit. 

Similar breakdowns in reporting accuracy 
can and do happen in all types of busi- 
ness. Such failures point up the need for 
continued vigilance and for careful analysis 
of information by qualified accounting per- 
sonnel to guard the quality of reporting. 
The accounting department should make 
sure that the controls which have been set 
up are competently and fairly handled. 
After all, the final reports of the accounting 
department are only as good as the infor- 
mation reported from the production floor. 


ROBERT L. FELDKAMP, Louisville Chapter 


TIMEKEEPERS CAN ALSO KEEP 
WATCH 


Editor, N.A.C.A. Bulletin: 

THE TIMEKEEPER, in reality, is the cost 
department's liaison man in the production 
departments. Aside from the prime duty 
of recording the activities of the direct labor 
force, he is of great value in supplying 
information of both a concrete and abstract 
nature, dealing with production costs and 
related problems in his assigned area. 
He is uniquely situated to report objec- 
tively such cost information as cannot be 
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reduced to cold figures, largely becaup 
he is necessarily familiar with the open 
tions on which he records costs and ie 
not directly concerned with supervision o 
production personnel. 

To make practical use of this situation 
we have instituted a report form to be 
completed monthly by each timekeeper, oo 
which he enters such items as best de 
scribe the production tempo of his assigned 
area during the preceding month. The only 
instruction given the timekeeper in om 
nection with this report is to list in date 
sequence any cost-pertinent incident o 
situation, such as machine breakdowns, lak 
of parts or materials, power failures, exces 
sive labor turnover, morale factors, ett, 
which he observes. This is submitted ona 
form which we find facilities correlation of 
the information and which includes sections 
for related information, such as changes in 
supervision, and also provides for a daily 
log of idle time. 

In analyzing the reports resulting from 
this procedure, we have found comments 
which deal directly with production costs, 
suggested methods changes in production 
and material handling, suggested changes ia 
recording procedure, plant safety, detailed 
explanations of excessive idle time, ai 
rumors. Listed below are comments whid 
typify those found: 

1. “Parts entering the forming area an 
not always accompanied by move 


tickets indicating the manutacturing 
order number." 


2. “Idle time charges for the month may 
appear excessive; however, time wa 
spent by employees who i 
Chest X-rays and flu shots.” 


3. “During the operation in which the 
plate is welded to the flange, the s# 
up man must chip the sand 
weld as it cools. When chipped of 
the sand is still hot enough to bur 
clothing or flesh upon contact. If the 
setup man were given a means 
protecting himself against burns, he 
could work on the weld mon 
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thoroughly and thus cut additional 
time needed for clean up." 


4. "Several of the production workers 
have complained about the acid fumes 
given off by the solutions used in the 
weld test booth. These fumes make a 
good job difficult because of their 
effect on the eyes, nose and throat." 

5. “The new blower system recently in- 
stalled to carry off the fumes from 
the automatic welders does not seem 
to be as effective as it might be. To 
date, the new system is either un- 
finished or ieengaliie of doing the job 
for which it was designed." 

6. "The G-2040-1 hydro expander used to 
expand the small end of the cone is 
difficult to use. The removal of the 
cone after the operation requires con- 
siderable exertion on the part of the 
operator. Continued operation might 
cause back or other muscular strain." 

These comments are always referred to 

the departments concerned and remedial 

action taken if mecessary. This mode of 

expression for the timekeeper enhances his 

value to the organization and at the same 

time increases his sense of accomplishment. 
RICHARD N. MASIMORE, Des Moines 
Chapter 


PRESENT POLICY OF THE INTERNAL 
REVENUE SERVICE ON DEPRECIATION 
ALLOWANCES 

Editor, N.A.C.A. Bulletin: 

SINCE THE RELEASE of Mimeograph No. 
183 and Circular No. 144 in May of this 
year, there have been discussions of the sub- 
ject of depreciation allowances for Federal 
income tax purposes wherever businessmen 
gather. The result has been rumors and 
statements which are in some instances far 
removed from the contents of the rulings. 
It would be unfortunate if the further re- 
sult were presenting to the Service an open 
invitation to examine and adjust. 

The new rulings do not change basic law 
or regulations, nor do they give taxpayers 
the right to charge off depreciable assets 
at will or to use rates selected without re- 
gard to experience. 
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The gist of Mimeograph No. 183 is con- 
tained in the following excerpt therefrom. 
“It shall be the policy of the Service gen- 
erally not to disturb depreciation deduc- 
tions, and Revenue employees shall propose 
adjustments in the depreciation deduction 
only where there is a clear and convincing 
basis for a change. This policy shall be 
applied to give effect to its principal pur- 
pose of reducing controversies with respect 
to depreciation.” 

Circular No. 144 sets forth the factors 
which will be considered under the policy 
prescribed in the language quoted above: 

1. Whether depreciation rates used by the 
taxpayer are fair and reasonable under 
the circumstances; 

2. Whether the taxpayer has followed a 


consistent practice in arriving at the 
amount of- depreciation deduction; 


3. Whether in considering all factors, in- 
cluding reasonable tolerances, any ad- 
justments proposed are substantial. 
Specific instructions are also contained in 

the circular concerning the giving of con- 

sideration by the agents to facts and argu- 
ments presented by the taxpayer with re- 
spect to obsolescence, as well as to the re- 
pair and maintenance policies of the tax- 
payer. Provision is made for consideration 
by the Engineering and Valuation Branch 
of the Service in Washington, where agree- 

ments are not reached. . 

The use of the words “substantial” and 
“reasonable tolerances,” means that the 
agents must judge in the light of these 
terms in each examination the difference 
between the amounts claimed by the tax- 
payer and the amounts which they think 
should be allowed. 

The newly-defined policies should result 
in the elimination of minor depreciation 
disallowances, The disallowance of depre- 
ciation and the retroactive adjustments of 
the books made necessary thereby has been 
more of a nuisance than anything else to 
the taxpayer, particularly in those instances 
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in which property ledgers are maintained 
and depreciation computed upon separate 
items. The more liberal attitude, accord- 
ingly, is a welcome change. 

Unfortunately, in cases pending at the 
time that the new policies are promulgated, 
the taxpayer, if the adjustments proposed 
are more than nominal in amount, appar- 
ently must prove either that the depreciation 
taken is reasonable or that the difference 
between the amount claimed and the 
amount properly allowable is not “substan- 
tial.” It is clear, therefore, that these rul- 
ings are not a panacea or cure-all for all 
depreciation difficulties. The taxpayers will 
continue to be pessimistic concerning the 
expected lives of depreciable properties and 
government agents probably will continue 
to be optimistic. However, it appears that 
because of these rulings sound depreciation 
policies may be adopted by taxpayers, un- 
der which there will be a greater assurance 
that there will be no change upon examina- 
tion in established rates of depreciation. 
In fixing depreciable lives of newly-acquired 
depreciable assets, taxpayers should adopt 
rates which do not vary greatly from ap- 
proved rates as shown in the depreciation 
studies heretofore promulgated by the In- 
ternal Revenue Service unless their experi- 
ence with similar types of assets in the 
past supports the proposed rates. 

The best evidence for establishing nor- 
mal serviceable life of plant and equipment 
is the experience of the taxpayer. Accord- 
ingly, taxpayers should maintain such rec- 
ords that the economic life of their assets 
will be clearly reflected. Under this policy, 
obsolete or worn-out items of equipment 








should be transferred to separate accounts, 
in order to establish the date that they be 
came standby or auxiliary equipment, Ms 
chines removed and junked should be elimj- 
nated from the accounts entirely, with ap. 
propriate entries. It is too early to form 
any conclusions as to any change in attitude 
on the part of the courts, although there js 
nothing in the rulings which would require 
a changed attitude on the depreciation ques. 
tion. The decisions of the Tax Court, since 
promulgation of these rulings, would hardly 
be expected to reflect any changing attitude. 
In the first place, there is nothing in the 
ruling which would require the courts to 
depart from established precedent. In the 
second place, the cases on which opinions 
have been handed down since May, u- 
doubtedly were heard and briefed prior to 
that time. 

Of interest in this connection, however, 
is a memorandum opinion of the Tx 
Court in the case of Stanley S. Moore, 
which was dated August 14, 1953 (Docket 
Nos. 39921 and 39922). There is not 
room here for a full analysis of this ded- 
sion. The gist of the court's holdings was 
that the taxpayer had not carried the burden 
of proving error in the Commissioner's de 
termination. A review of the discussion by 
the court of the assets in this case and the 
precedents referred to, present a compre 
hensive picture of the difficulties of proving 
depreciable lives in court proceedings. One 
may respectfully take exception to th 
reasoning of the court in several importent 
respects. This, however, is another story. 

HAROLD E. SMITH, Atlanta Chopier 
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